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Under fire, the performance of men and machines depends on what they are made of. United States Steel 
makes the materials for the machines, whether it’s a very tough armor plate, or heat-resistant alloy, or Stainless Steels. 


You might be interested in some of the USS steels developed specifically for aircraft and missiles: 

USS Strux, an alloy steel with close to 300,000 psi tensile strength primarily for aircraft landing gears; 

USS Airsteel X-200, an air-hardenable alloy steel with 230,000 psi yield strength for aircraft sheet and missile 
applications; USS 12MoV and USS 17-5 MnV Stainless Steels for high-speed aircraft and missiles; 
Stainless ‘‘W”, a precipitation-hardenable Stainless Steel. 


New ‘‘exotic’’ metals, new methods for making them, present an exciting challenge. Men willing to accept this 
challenge—civil, industrial, mechanical, metallurgical, ceramic, electrical or chemical engineers have a future 
with United States Steel. Write to: United States Steel, Personnel Division, Room 2316, 

525 William Penn Place, Pittsburgh 30, Pennsylvania. 


USS is a registered trademark 
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steel dome. Largest of its kind in 
the world, the dome will protect 
an audience of more than 13,000. 


All-weather auditorium in Pittsburgh 
will be covered by a 415-foot 
diameter Nickel-containing stainless 


For Pittsburgh’s new auditorium... 


A“push-button umbrella root” of Nickel stainless steel 
... the roof design of tomorrow 


Here’s the first of a revolutionary 
new type of roof design, destined to 
introduce a new concept in building. 

A simple concept, but a daring one. 
The domed roof of a building is 
divided into eight sections which 
nest together when opened. Push a 
button, and six of these sections 
glide quietly together around an out- 
side track. 

In Pittsburgh’s new all-weather 
auditorium, the push-button 
umbrella roof can be closed at the 
first sign of bad weather without 
disturbing the show. In private 
homes, a roof design like this could 
bring the beauty of nature right into 
the home. 


But what material is lasting 
enough for a dome like this? Archi- 
tects and designers of the audito- 
rium looked into all types of 
materials. They selected Nickel- 
containing stainless steel. They 
selected Nickel stainless because it 
has the best combination of proper- 
ties for this purpose. For example 
it is one of the most weather-resist- 
ing, corrosion-resisting metals. 

Naturally, this is just one example 
of how designers are taking advan- 
tage of the unique properties of 
Nickel-containing metals. In the 
future, however, you may be design- 
ing a machine—not a spectacular all- 


UN 
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weather push-button roof. You might 
need a metal that resists corrosion, 
or wear, or high temperatures. Or 
one that meets some destructive 
combination of conditions. Here, too, 
a Nickel-containing metal could be 
the answer. 

But, whatever your field of study, 
in the future you can count on Inco 
for all the help you need in metal 
selection. Right now, if you’d like to 
get better acquainted with Nickel 
Stainless Steel, why not write Inco 
for ‘Stainless Steel in Product 
Design.” Write: Educational Serv- 
ices, The International Nickel Com- 
pany, Inc., New York 5, N. Y. 


= In CO N Ic kel makes metals perform better, longer 
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Engineer Larry Klivans reviews the results of a computer- 
simulated ground checkout of Radioplane Division’s 
near-sonic RP-76 rocket-powered target drone. Formerly 


Northrop Corporation’s dynamic and diversified corporate struc- 
ture creates an ideal work climate for forward-thinking scientists 
and engineers. Our three autonomous divisions are all in Southern 
California — are all headed by progressive management eager to 
examine and try new ideas. 


Let’s assume that you are a man who can qualify for one of our 
engineering teams — a man who can create history! 


YOU'LL EARN what you’re worth, get increases as often as you earn 
them — based on your own individual achievements. Our salary 
structure is unique in the industry; our vacation policy extra-liberal, 
as are all of our other fringe benefits. 


YOU’LL LEARN while you earn, with no-cost and low-cost education 
opportunities at leading Southern California institutions — earn ad- 
vanced degrees and keep abreast of latest technological advances 
in your own chosen field. 


YOU’LL WORK with men who are acknowledged leaders in their fields 
—men chosen for their own capabilities and for skills in guiding 
and developing the creative talents of younger men. And, these 
are men who delegate authority, assuring your fair share of credit 
for engineering triumphs. 

YOU'LL BE FLEXIBLE—able to apply your talents to the work you enjoy, 
in the field best suited to your own inclination and ability. Northrop 
Corporation and its divisions offer wide diversity, with over 30 
operational fields to choose from. All offer challenge aplenty — 
opportunity unlimited! 
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at Norair Division, Larry came to Radioplane in 1955. At 
31, he is Manager of the Division’s 140-man Electronic 
Support Group, is working toward his doctorate at UCLA. 


YOUNG ENGINEERS ARE NORTHROP’S NEWSMAKERS! 


RADIOPLANE DIVISION. Creator of the world’s first drone family; has 
produced and delivered tens of thousands of drones for all the U.S. 
Armed Forces. Now developing ultra-advanced target drone sys- 
tems for weapon evaluation, surveillance drone systems, and mis- 
sile systems. 


NORTRONICS DIVISION. Pioneer in celestial and inertial guidance. 
Currently exploring infrared applications, airborne digital com- 
puters and interplanetary navigation; developing ground support, 
optical and electro-mechanical, and data-processing equipment. 


NORAIR DIVISION. Creator of SAC’s intercontinental USAF Snark 
SM-62. Currently active in programs for the ballistic recovery of 
orbiting man; flight-testing the USAF T-38 supersonic trainer; 
readying the N-156F NATO-SEATO fighter for flight tests. 


NOW WRITE! Get full information on Northrop Corporation and all 
of its Divisions. Then choose the division that offers you the most 
challenge. To reserve your spot where news is happening, write: 
Engineering & Scientific Personnel Placement Office, Northrop 
Corporation, P.O. Box 1525, Beverly Hills, California. 


Divisions of NORTHROP CORPORATION 


POWER AND PROGRESS 
80 hand-in-hand... 


America’s progress depends upon a plentiful supply of electric power... 
and upon young engineers like those shown above who are preparing for 
the years ahead by learning how to harness the power of atomic energy 
to the job of producing electricity. 


Opportunities for personal progress, too, are to be found in the electric 
industry. Wisconsin Electric Power Company’s far-reaching expansion pro- 
gram requires engineering skills in a wide variety of fields — electrical, 
mechanical, civil, chemical, statistical, research, sales, administrative, etc. 


See our representatives when they visit your campus. Ask for more 
information about the excellent job opportunities available for engineers. 


WISCONSIN ELECTRIC POWER COMPANY SYSTEM 


Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
Milwaukee, Wis. Appleton, Wis. Racine, Wis. 
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HOW TO MAKE A “LEFT TURN” IN OUTER SPACE 


(and the “right turn” toward a gratifying career) 


Like the dimensions of the universe 
itself, the future of space technology 
is beyond imagination. The fron- 
tiers of space will edge farther and 
farther from us as engineering and 
scientific skills push our knowledge 
closer to the stars. Bendix Aviation 
Corporation, long a major factor in 
America’s technological advance, 
offers talented young men an out- 
standing site from which to launch 
a career. 


In the field of controls alone, for 
example, Bendix (which makes con- 
trols for almost everything that 
rolls, flies or floats) has developed 
practical, precision equipment for 
steering and controlling the atti- 


A thousand products 
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tude of space vehicles. It consists 
of a series of gas reaction controllers 
(actually miniature rockets) which 
are mounted around the satellite. 
Individually controlled by a built- 
in intelligence system, they emit 
metered jets of gas on signal when- 
ever it is necessary to change the 
orientation of the satellite. 


The development of this unique 
control equipment is but one of the 
many successful Bendix projects 
involving knowledge of the outer 
atmosphere and beyond. Bendix, a 
major factor in broad industrial re- 
search, development and manufac- 
ture, is heavily engaged in advanced 
missile and rocket systems and com- 


“Cond” 


AVIATION CORPORATION 
Fisher Bldg., Detroit 2, Mich. 


ponents activities. These include 
prime contract responsibility for 
the Navy’s advanced missiles, Talos 
and Eagle. 


The many career opportunities 
at Bendix include assignments in 
electronics, electromechanics, ultra- 
sonics, computers, automation, 
radar, nucleonics, combustion, air 
navigation, hydraulics, instrumen- 
tation, propulsion, metallurgy, com- 
munications, carburetion, solid 
state physics, aerophysics and 
structures. See your placement 
director or write to Director of 
University and Scientific Relations, 
Bendix Aviation Corporation, 
1108 Fisher Bldg., Detroit 2, Mich. 
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These specialized electronics systems 
are an important part of Collins’ con- 
tribution to advancements in military 
and commercial communication. 

Collins was selected over several com- 
panies because it could do the job — 
economically, with excellent equipment, 
and provide capable engineering assist- 
ance for all phases. 

Collins needs engineers and physicists 
to keep pace with the growing demand 
for its products. Positions are challeng- 
ing. Assignments are varied. Projects 
currently underway in the Cedar Rap- 
ids Division include research and de- 
velopment in Airborne communication, 
navigation and identification systems, 
Missile and satellite tracking and com- 


ineple 


1 high-pued digital Maesmision| 
to double communication capacity 
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munication, Antenna design, Amateur 
radio and Broadcast. 

Collins manufacturing and R & D in- 
stallations are also located in Burbank 
and Dallas. Modern laboratories and re- 
search facilities at all locations ensure 
the finest working conditions. 

Your placement office will tell you 
when a Collins representative will be 
on campus. 

For all the interesting facts and fig- 
ures of recent Collins developments 
send for your free copies of Signal, pub- 
lished quarterly by the Collins Radio 
Company. Fill out and mail the at- 
tached coupon today. You'll receive 
every issue published during this school 
year without obligation, 


COLLINS RADIO COMPANY e 


CEDAR RAPIDS, |OWA 


e DALLAS, TEXAS e BURBANK, CALIFORNIA 
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Professional Placement, , 
Collins Radio Company, 
Cedar Rapids, lowa 


Please send me each Collins Signal published 
during this school year, 


Name 

Address 

City State 
College or University 

Major degree Minor 


Graduation date 
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Energy conversion is our business 
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A measure of disorder? 
A statistical probability of state? 
The gradient of a scalar? 


Macrocosmic phenomenon or 
microcosmic, too? 


The fundamental concept of entropy 
is involved in many phases of our 
technology. Hence we have a funda- 
mental need to know everything we 
can about its significance. This 
knowledge is critical to our work of 
energy conversion. 


Thus we probe and inquire, search 
without wearying — call upon the 
talents of General Motors Corpora- 
tion, its Divisions, and other indi- 
viduals and organizations — for a 
complete appreciation of all phases 
of scientific phenomena. By apply- 
ing this systems engineering con- 
cept to new research projects, we 
increase the effectiveness with 
which we accomplish our mission — 
exploring the needs of advanced 
ropulsion and weapons systems. 


\\ 
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Want to know about YOUR opportunities on 
te the Allison Engineering Team? Write: Mr.R.C. 
ra Smith, College Relations, Personnel Dept. 

* 


LLISON 


* 
* 


Division of General Motors, 
Indianapolis, Indiana 


Thinking far up the road 
1 CLECUTONICS 0 aionaieKgey 


demonstrated in this working model of General Motors experimental 
Auto-Control System, is an electronic marvel that takes over steering, 
speed, braking and obstacle detection for drivers. 


GM positions now 
available in these fields 
for men holding 
Bachelor's, Master's 

and Doctor's degrees: 
Mechanical Engineering 
Electrical Engineering 
Industrial Engineering 
Metallurgical Engineering 
Chemical Engineering 
Aeronautical Engineering 
Ceramic Engineering 
Mathematics 

Industrial Design 

Physics « Chemistry 
Engineering Mechanics 
Business Administration 
and Related Fields 


If you’re thinking ahead in the field of 
science or engineering, General Motors 
is the place for you. Here are many 
challenging opportunities for young men 
who want to do things, do things better, 
solve problems on projects that probe 
into the future. 

Among many available fields and 
products in which GM engineers and 
scientists work are: electronics, rocket 
propulsion, automotive, solar energy, 
astronautics, diesel engines and house- 
hold appliances. 

GM has plenty of room in which you 
can grow. As you move forward, you 
take on jobs of greater responsibility in 
your Division and can bridge across to 
positions of responsibility in other Divi- 
sions of the Corporation. And if you 
wish to continue with advanced studies, 
GM offers financial assistance. 

For more information on a fine posi- 
tion with an exciting future, write to 
General Motors, Personnel Staff, 
Detroit 2, Michigan. 


GENERAL MOTORS 


~ “THE TECHNOGRAP 


DOW is tomorrow-minded 


people... 


company and wants to back up that belief with cash. 


A chemist, with his mind on his own specialty exclu- 
sively, might say: ‘‘The chief raw materials for 
Dow products are sea water, brine, petroleum, coal, 
oyster shells.’”” Up to a point he would be right. But 
in fact he would be overlooking the most important 
ingredient of all—people of a certain exceptional kind 
and quality of mind. 

Let’s look at a quick profile of the kind of person Dow 
looks for. His mind and ambitions are not limited by 
the dimensions of the job he is doing. His horizons 
take in tomorrow, while he does his job well today. 
Problems appear to him in a dynamic context of both 
today and tomorrow. The “‘big picture’ is not just a 
cynical phrase to him. 


This broader view makes him plan well—for his family 
as well as for his job. As the phrase goes, he is ‘“‘a 
good provider.’”’ He owns his own car. Chances are he 
owns his own home. Along with some 80,000 others he 


has invested in Dow stock because he believes in his 


THE DOW CHEMICAL COMPANY ->+ 
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He is a builder at work or in his community. He gets 
a kick out of creating new things. Such products as 
Saran Wrap*, Separan* for the mining industry, the 
new fiber Zefran*, and others. Making things that do 
some important job for the human community, better 
than it has ever been done before, gives him a real thrill. 


Not everyone who works for Dow, whether at Midland 
or the other 23 United States locations (plus 23 foreign 
and 5 Canadian), fits this profile. But by and large 
most of those who do well tend to. Though they have 
more than their share of “‘creative discontent,” they 
have found a good place to grow, and work out their 
hopes, plans and ambitions. 


If you would like to know more about the Dow oppor- 
tunity, please write: Director of College Relations, 
Department 2427FW, THE DOW CHEMICAL COMPANY, 
Midland, Michigan. 


*TRADEMARK 
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“T shall begin by making some experiments before | pro- 
ceed any further; for it is my intention first to consult 
experience and then show by reasoning why that experi- 
ence was bound to turn out as it did. This, in fact, is the 
true rule by which the student of natural effects must pro- 
ceed: although nature starts from reason and ends with 
experience, it is necessary for us to proceed the other way 
around, that is — as I said above ~ begin with experience 
and with its help seek the reason. 


Leonardo da Vinci...on experiments 


Experience never errs: what alone may err is our judg- 
ment, which predicts effects that cannot be produced in 
our experiments. Given a cause, what follows will of 
necessity be its true effect, unless some external obstacle 
intervenes. When that happens, the effect that would 
have resulted from the cause will reflect the nature of the 
obstacle in the same proportion as the obstacle is more 
or less powerful than the cause.” ye 


— Notebooks, circa 1500 


THE (RAND CORPORATION, (SAN TAIMONICA, CAI F ON 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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fihesthesseniors-. . . 


On this campus in years past there were many traditions. The bench at 
the southwest corner of the Union Building was for Seniors only. It was a privilege 
reserved for those who had gone through registration week for three years 
and had come back for more. They had sweated their hour exams and probably 


done poorly on some of them, but at least they were still around. 


No one knows better than an engineer the work that lies behind a person in 
his senior year, and he should also realize the work that lies ahead. He soon 


finds that the senior year is more hurried than ever. 


But while all the seniors seem to be working as hard as each other and 
striving for the same ultimate goal, they lack something best described as espirit 
de corps. | speak of a feeling for their fellow classmates as well as the school 


which has given them as much education as they are willing to obtain. 


There used to be another tradition on this campus. Every male student 
would say hello to every other male student, regardless of whether he knew him. 
Obviously, with the growth of our campus this is impossible; however, the engi- 


neering campus could incorporate something of this nature. 


Another idea is that of a special shirt or hat for the seniors. If this seems 
silly, then look at the U. S. Army which has as standard a uniform as could ever 
be wished on a person, and yet some students wear parts of it to class (and 


rather proudly | suspect). 


The solution to the problem may be something much simpler. Forget the 
whole idea. “We’re seniors. We'll be out soon, so why bother?” The point is just 
that. We will be out soon, and what have we got to show for it besides the 


ability to analyze an engineering problem? 


Industry is looking for a person with a touch of the “gung-ho” in him, and 


the willingness to let it show. 


Why not let it show now, while you are in with a group of men who are 
doing and wanting the same things you are? Let it show some, and you as 


well as the school will benefit by it. 
—WDP 
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Phillips Petroleum 
Offers Outstanding 
Career Opportunities 
in the Field 

of Your Choice 


REFINING 


NATURAL GAS 


Phillips Petroleum Company is one 
of America’s largest and most widely 
diversified producers of petroleum, 
natural gas, natural gas liquids and 
petrochemicals. Having recently 
completed a billion-dollar expansion 
program, Phillips is now entering a 
new period of growth. 

Phillips is a research and engi- 
neering-minded company, where 
one out of every eight employees is 
a technical graduate! These men 


PETROLEUM 
PRODUCTS 


PRODUCTION 


LAND & 
GEOLOGICAL 


WN hl are working on such broadly diver- 
MMe — sified projects as synthetic rubber, 
cefelal 1 urease atomic energy, fertilizer, rocket 


fuels, plastics and new processes for 
improved motor fuels, lubricants 
and other petroleum products. 


Other Phillips scientists and en- 
gineers are specializing in the fields 
of geology, geophysics, computer 
programming, market develop- 
ment, refinery production and pipe- 
line construction. 

Phillips policy of promotion and 
transfer from within is creating op- 
portunities for young engineers and 
scientists who will be our key men 
of tomorrow. 


Write today to our Technical Man- 
power Division for our latest bro- 
chure...and when the Phillips Rep- 
resentative visits your campus be 
sure to arrange for an interview 
through your Placement Office. 


CARBON BLACK 


PHILLIPS PETROLEUM COMPANY 
Bartlesville - Oklahoma 


PHILLIPS 
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An Announcement of Importance 


to Engineering 


and Physical Science Majors 


Lockheed Missiles and Space Division is engaged in a broad spectrum 
of scientific exploration. The Division has complete capability in more than 
40 areas of technology — from concept to operation. 

Diversity of the work areas is typified by the programs in such fields as: 
magnetohydrodynamics; space medicine; oceanography; sonics; propulsion 
and exotic fuels; metallurgy; advanced systems research; manned space 
vehicles; reconnaissance; optics and infrared; electromagnetic wave propa- 
gation and radiation; electronics; physics; chemistry; mathematics; computer 
design; aero and thermo dynamics; test; design and operations research 
and analysis. 


PROJECTS—Current major projects include the Navy PoLarRis Fleet Ballistic 
Missile; the DISCOVERER program; MIDAS and SAMOS; Air Force Q-5 and X-7 
and the Army KINGFISHER. PROJECT MIDAS is an early warning infrared 
system against ballistic missile attacks, based on the use of satellites. PROJECT 
SAMOS is designed for the development of an advanced satellite reconnais- 
sance system. DISCOVERER, MIDAS, and SAMOS are programs of the Advanced 
Research Projects Agency under the direction of the Air Force Ballistic 
Missile Division with Lockheed as systems manager. 


LOCATIONS — You have a selection of two of the choicest living areas in the 
country at Lockheed. Headquarters for the Division are at Sunnyvale, Cali- 
fornia, on the San Francisco Peninsula. Research and development facilities 
are located in the Stanford Industrial Park in Palo Alto and at Van Nuys, 
in the San Fernando Valley of Los Angeles. Testing is conducted at Santa 
Cruz and Vandenberg AFB, California; Cape Canaveral, Florida; and 
Alamogordo, New Mexico. 

Together, the Division’s facilities occupy more than two million, six 
hundred thousand square feet of laboratory, engineering, manufacturing and 
office space and provide the latest in technical equipment, including one of 
the most modern computing centers in the world. 


OPPORTUNITIES FOR ADVANCED EDUCATION — For those who desire to 
continue their education and secure advanced degrees Lockheed maintains 
two programs. The Graduate Study Program permits selected engineers and 
scientists to obtain advanced degrees at the company’s expense while working 
part time at Lockheed. 

The Tuition Reimbursement Plan remits fifty per cent of the tuition for 
approved evening courses for salaried employees who are working full time. 


For Information regarding career opportunities at Lockheed, please write 
Professional Placement Staff, Dept. K-96, Lockheed Missiles and Space 
Division, 962 West El Camino Real, Sunnyvale, California, or see your 
Placement Director for date of Lockheed campus visit. 


Lockheed / mssues AND SPACE DIVISION 
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SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 


CAPE CANAVERAL, FLORIDA * ALAMOGORDO, NEW MEXICO « HAWAII 
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Westinghouse mathematicians Burnham Moffat and Dr. Richard Durstine check on an electronic 


computer working out solutions toa heat transfer problem for the company’s Atomic Power Division. 


The Mathematics Department helps you to use 
high-speed computers to solve your problem 


The Mathematics Department helps Westinghouse 
engineers take advantage of modern methods of mathe- 
matics and new developments in this field. If new tech- 
niques are needed to use a digital computer for solving 
an engineer’s problem, these men will develop them. 

This department, the second of its kind in American 
industry, is staffed by 15 Ph.D.’s, 3 M.S.’s, and 6 B.S. 
mathematicians. Among other accomplishments, it is 
credited with developing OPCON, an electronic brain 
for optimizing control of processing systems. OPCON 
won for Westinghouse the 1958 Industrial Science 
Achievement Award of the A.A.A.S. 

Supporting the work of about 150 other mathemati- 
cians with operating divisions, the Mathematics Dept. 
is actively studying industrial logistics (called OR or 
Operations Research by some), fatigue of metals (pio- 
neering work using statistical techniques), equipment 
and system design, and a variety of other challenging 
problems. 

The young engineer at Westinghouse isn’t expected to 


know all of the answers. Our work is often too advanced 
for that. Each man’s work is backed up by specialists— 
like the men in this Mathematics Dept. Even tough 
problems are easier to solve with this kind of help. 

If you’ve ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportuni- 
ties for talented engineers. 

Want more information? Write to Mr. L. H. Noggle, 
Westinghouse Educational Dept., Ardmore & Brinton 
Roads, Pittsburgh 21, Pa. 


YOU CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS 
CBS-TV FRIDAYS 
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HOW LONG WILL IT STAY BRIGHT AND SHINY? 
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That depends, for the most part, on its 
finish. The most dazzling cars on the road 
today wear gleaming coats of Du Pont 
“Lucite” * acrylic lacquer. For “Lucite” 
stays bright and beautiful three times longer 
than the best conventional finishes. 


Like hundreds of other products de- 
veloped through Du Pont research, “Lucite” 
has created all kinds of new jobs. Jobs in 
the laboratory. Jobs in production. And 
jobs in sales and marketing. Good jobs 
that have contributed substantially to the 
growth of Du Pont and the prosperity of 
our country. 


It’s an old story. But it’s truer today 
than ever. For the very nature of our busi- 
ness makes research pay off, giving us the 
courage to “obsolete” products when better 
ones are found. This is probably why our 
sales have increased more than tenfold dur- 
ing the last twenty-five years. And for every 
dollar we have spent on research during 
these years, we have been able to invest 
three in new production facilities. 


What does all this have to do with you? 


For qualified bachelors, masters, doctors, 
career opportunities are greater today at 
Du Pont than ever before. There is an in- 
teresting D1 Pont future for metallurgists, 
physicists, mathematicians, ‘electrical and 
mechanical engineers, and other technical 
specialists, as well as for chemists and chem- 
ical engineers. 


You probably won’t discover a “Lucite,” 
nylon or neoprene, or develop a revolu- 
tionary new process, your first year. No- 
body expects you to. But you will be given 
responsibility from the very start, along 
with training that is personalized to fit your 
interests and special abilities. Our advance- 
ment policies are based on the conviction 
that you should work at or near the top of 
your ability. For as you grow, so do we. 


If you would like to know more about 
career opportunities at Du Pont, ask your 
placement officer for literature. Or write 
EK. I. du Pont de Nemours & Co. (Inc.), 
2420 Nemours Building, Wilmington 98, 
Delaware. 


* “Lucite” is Du Pont’s registered trademark for its acrylic lacquer. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Ceramics and Nuclear Engineering 


There is a great need for new mater- 
ials that can be used in atomic reactors. 
These materials must be capable of 
withstanding not only high tempera- 
tures, but also corrosive environments 
and radiation damage. A few of the 
ceramic materials that have been used 
for this work will be discussed along 
with the problems that arise from their 
use. 

There are a variety of special condi- 
tions on materials used in the construc- 
tion of a reactor. The core of a thermal 
reactor must be made up of elements 
having a low probability for capturing 
neutrons. The bulk of the core must be 
of light elements in order to slow down 
the neutrons for the atomic reaction. 
This eliminates most of the elements 
from consideration. The control rod 
which is inserted in the core must be 
made of elements having high neutron 
capture probabilities. The particle shield 
which is around the core must absorb 
neutrons without the emission of gamma 
radiation. The radiation shield which 
goes around the particle shield must be 
very dense to absorb the harmful radia- 
tion that is emitted. 

The effects of bombardment of fission 
products, neutrons, beta particles and 
gamma radiation, called radiation dam- 
age, place still another big restriction 
on the material that is to be used in the 
construction of reactors. 

Extracting the heat which is produced 
in the reactor is done via a coolant 
which gives rise to corrosion problems 
never thought of at normal tempera- 
tures. 

The ceramists and metallurgists have 
done a remarkable job in meeting the 
dificult materials requirements of re- 
actors. 


Oak Ridge 


Two types of research reactors are 
operated at Oak Ridge National Lab- 
oratory. One is a graphite moderated, 
air-cooled, natural uranium reactor; the 
second is a water-cooled and moderated, 
enriched uranium reactor. 

The graphite reactor was first built 
as a pilot plant for the Hanford plant, 


——— 


By Jim Blome 


but since 1944 has been used as a re- 
search reactor. There are three ceramic 
materials used in this reactor: graphite, 
concrete and glass (in the form of glass 
wool). Together they make up the bulk 
of the reactor. 


The size of the graphite core is 24x 
24x24 ft., and is entirely surrounded by 
a concrete shield seven feet thick. The 
graphite is fitted together from blocks 
4x4x48 in. in size which are keyed to 
prevent shifting. About 600 tons of 
graphite are built into the reactor. The 
shield is composed of three layers of 
concrete; a one foot thick wall of stand- 
ard concrete on the inside and outside 
and the five feet in the center which is 
filled with a special concrete containing 
barytes to increase the density, thus mak- 
ing the shield more effective in absorb- 
ing gamma rays. The concrete also con- 
tains haydite (an expanded clay ma- 
terial) to give the structure a high water 
content and thus make the shield more 
effective. The water has the property of 
absorbing neutrons. The mass of urani- 
um in the reactor is 54 tons and _ is 
formed into cylinders commonly called 
slugs. These slugs are 1.1 in. in diameter 
by 4 in. long and are enclosed in alum- 
inum jackets. The aluminum “can’’ is 
to prevent oxidation of the uranium. 


Approximately 90,000 c.f.m. of cool- 
ing air is filtered through coarse glass 
wool filters and through channels in 
the graphite. After flowing through the 
channels and thus removing the fission 
heat from the uranium slugs, the air is 
taken through a long duct of concrete 
to a filter house. Here the air is filtered 
again through glass wool fibers and 
special paper filters which remove all 
particles above one micron in diameter. 
This process is very important since 
some of the slugs rupture and put radio- 
active fission products in the air. The 
air is drawn from the filter house by 
two 900 h.p. centrifugal compressors and 
is discharged at the top of a 200 ft. 
stack. “he stack is necessary because of 
radioactivity in the cooling gases. The 
radioactive part of the gas is largely 
Argon-41. Fortunately, this does not 
have a very long half life (about 100 


Ceramic systems are being considered as fuel element material here at 
Atomics International, a division of North American Aviation, Inc. 
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minutes) and the radioactivity decays 
before the gases reach the ground level. 

Another factor which limits the kind 
of material that can be used in reactors 
is radiation. In some ceramic materials 
the low temperature thermal conductiv- 
ity is appreciably decreased by radiation. 
Nearly all of the electronic properties 
of the nonmetals are altered by bom- 
bardment of fission products. 

Although the present state of know- 
ledge in the field of radiation damage 
makes it hard to give a complete pic- 
ture of the best materials to use, two 
things seem to be most important in 
radiation stability. The most stable ma- 
terials are those which are ionic and 
which have a high symmetry. Experi- 
ence with graphite indicates that, if it 
is necessary to use anisotropic materials, 
the best results will be obtained with 
small particle sizes and a minimum of 
preferred orientation. 


Urania 


In view of the fact that UQOs isa 
very important ceramic material used in 
reactors, a short summary of some of its 
physical and chemical properties will 
now be discussed. Uranium dioxide has 
been used as a reactor material for 
fuel elements both in bulk and granular 
forms. Uranium dioxide is a dark brown 
material in powder form. Its crystal 
structure is the face centered cubic 
CaF, type, the uranium ions occupying 
corners and faces. 

The melting point of UO, is stated by 
most investigators to be about 2800°C 
and sintering has been noted at temper- 
atures as low as 1400°C. Some furnace 
walls, after sintering, have been colored 
and radioactive, indicating the volatility 
of UO,. If BeO is present it becomes 
even more volatile. 

Some of the chemical reactions with 
uranium that have been noted are: 


With Carbon=-UC, ULC, 

With Hydrogen—No reaction up to 
melting point. 

With Oxygen—UO,; U,O,; U,07; 
U,0;; U,O, 


With Oxides—Solid solutions with 
IUNO nee ya2O)- 

With Silicon—USi, 

With Aluminum—UAI1,; UA1, 

With Columbium—Solid Solution at 
1000°C containing an unknown phase. 

Urania is formed into many shapes by 
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such ceramic fabricating processes as: 
cold pressing, slip casting, extrusion, and 
hot pressing. Urania bars and pellets, for 
example, are made by pressing UO, 
powder plus a few per cent dextrose or 
wax binder in a steel die at 10,000 psi. 
All of these forming methods are com- 
mon to the ceramic industry and much 
work has been done by ceramists on 
nuclear fuel. 

Crucibles, cylinders and other hollow 
thin wall shapes are made by slip cast- 
ing a water-urania mixture, plus HCl 
as a deflocculant, in an ordinary plaster 
mold. This method of forming ceramic 
materials has been used by manufactur- 
ers for many years, although different 
deflocculating chemicals may be used in 
different casting slips. 


Refractories 


In the reactors which use uranium as 
a fuel there is a need for special shaped 
fuel components. Some of the refrac- 
tories which have been used for casting 
and melting this metal are Magnesium 
Oxide, Calcium Oxide, Thorium Oxide 
and Aluminum Oxide. These special 
molds and crucibles are formed by slip 
casting and dry pressing, just as are 
many other ceramic products. 

In slip casting alumina, a very fine 
powder of it is used along with benton- 
ite, ball clay and distilled water. A one- 
eighth inch wall thickness can be at- 
tained in about one minute in a plaster 
mold. Alumina can also be dry pressed 
using a modified polyethylene glycol or 
binder. 

Some ceramic bodies which are made 
for nuclear applications need special 
consideration in their preparation. 
Bodies made of urania must be fired in 
a partial vacuum or in some other inert 


Dis 
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gas atmosphere, because urania upon 
heating in the presence of oxygen con- 
verts to U,O, causing a destructive vol- 
ume increase. It has been found that 
bodies containing 30 percent urania and 
70 per cent thoria (by weight) can be 
fired in the air by adding U,O, to the 
thoria, thus producing a solid solution, 
with no flagrant volume change. This 
product has become more popular be- 
cause of the ease of firing. 

A higher temperature reactor has 
been proposed using more ceramic ma- 
terials. This reactor would make for 
more efficient production of power. 
With the fuel, moderator and breeder 
planket in ceramic form and gas as a 
coolant this reactor could operate at 
higher temperatures and could be more 
efficient according to the Carnot cycle. 
The Carnot cycle asserts that the effici- 
ency of a heat engine is increased if the 
spread between the temperatures of the 
incoming and outgoing gases can be in- 
creased. The high temperatures attain- 
able (above 1000°C) in a ceramic re- 
actor would make this increase in effici- 
ency possible. 


Applications 


It is said that much of our nations 
electrical supply will soon come from 
atomic energy. This is especially prob- 
able in regions where there is little nat- 
ural supply of power like water or coal. 
Atomic power plants today provide 
light for the homes of less than 200,- 
000 Americans. In three years, how- 
ever, that total should soar to about 


2,000,000. It has been predicted that 20 
per cent of our electrical power will 
come from nuclear sources by 1980. 
On July 21, the first American-built 
ship 


nuclear-powered merchant was 


Main Research Building at Oak Ridge National Laboratory 


Physical ceramists at Atomics Interna- 
tional investigate inter-particle rela- 
tionships of refractory oxides. 


christened at Camden, N.J. and there 
are others now in the building stage. 
Nuclear power has also made history in 
the able hands of the United States 
Navy. There is no other source of 
power that could have driven a sub- 
marine thousands of miles under the 
polar ice cap. 

By 1962, the Air Force hopes to 
have nuclear-powered airplanes and a 
few years later commercial planes of 
this type may be in the test stage. 

Mines being worked with nuclear 
power equipment and trains of nuclear 
design have been predicted by the mid- 
dle 1960s. 

Ceramics will have a strategic role 
in power reactors of many types in years 
to come. There will be many problems 
involved in adapting ceramic materials 
to the various conditions under which 
they will be used in nuclear reactors 
but, if progress in this field continues 
as it has, these problems will be taken 
in stride. 
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HOW FORGED PARTS 
help airplanes haut 
bigger payloads 


In an airliner, every pound of weight saved is worth hundreds of dollars 
...in revenue-making payload. And in military aircraft, pounds saved mean 
added miles-per-hour... or added load carried. 

In commercial products... trucks, cars, materials-handling equipment... 
the pounds of dead weight you eliminate by using forgings make money 
year-after-year for the operator. The forging process lets you put the metal exactly 
where you need it to carry the load, withstand shock or vibration, 
endure torsion. And with not a surplus ounce of non-working weight going 
along just for the ride. 

Forged parts are the designer’s friend... strong where strength is needed, 
lowest in weight, twice-worked by original rolling of the best metals 
plus the hammer blows or high pressures of the forging process. 


Write for literature to help you specify, design, and procure forged parts. 


Whew its a wital pat, desiqn it to be 


Drop Forging Association » Cleveland 13, Ohio 


Names of sponsoring companies on request to this magazine 
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ELECTRIC SPACE VEHICLE 
Hypothetical Model 
Nuclear Reactor 


Propellant 


“» 


Turbo-Generator 
Radiator e 
Crew Cabin for 8 
Landing Craft 


Length: 600 feet 

Gross Weight: 350,000 Ibs. 
Power: 12,600 KW 

Thrust: 58 Ibs. 


Aun hWOND — 


MASTERY OVER SPACE 


NASA’s space efforts are directed toward two specific ob- 
jectives. First, to make it possible for man to achieve the 
same mastery over space he has already secured in every 
other region he has attempted to make his own .. . on the 
surface of the earth, under it, or in the air above it. 
Second, to free man from one additional element of intel- 
lectual bondage—that is, to gain for all mankind additional 
knowledge about the cosmos. 

To accomplish these objectives NASA’s broadly conceived 
programs encompass intensive work in the following areas: 

Scientific investigations in space by means of sounding 
rockets, scientific satellites, lunar probes, deep space 
probes. 

Research and development of spacecraft, missiles and 
aircraft. 

Meteorological and communications satellite systems. 

Space operations technology — Project Mercury and 
space rendezvous techniques. 

Space propulsion research, including solid propellant 
rockets, high energy propellant rockets, 114-million-pound- 
thrust single-chamber rocket engine, nuclear and electric 
rocket engines. 

Orbiting space laboratories. 


Scientists 
and Engineers: 


Career opportunities for graduates at 
NASA are as unlimited as the scope of 
our organization. 


Please address your inquiry to the 
Personnel Director of any of the 
following NASA research centers: 


@ Langley Research Center 
Hampton, Virginia 

@ Ames Research Center 
Mountain View, California 


@ Lewis Research Center 
Cleveland, Ohio 


@ High-Speed Flight Station 
Edwards, California 


®@ Goddard Space Flight Center 
4555 Overlook Avenue, S.W. 
Washington 25, D. C. 


NA SA National Aeronautics and Space Administration 
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MATHEMATICS FOR 
THE SPACE AGE 


By Dean H. L. Wakeland 


On October 4, 1957, a new age was 
born when the Russian satellite Sput- 
nik orbited the earth and shocked many 
Americans into the realization that Rus- 
sia’s space technology had not only 
equaled but surpassed American space 
technology. Immediately cries rang from 
all corners of the United States for the 
causes of our failure in the space pro- 
gram. One area which was immediately 
singled out as a great weakness was our 
educational system. More emphasis was 
placed on mathematics and science in 
education than ever before. 


However, the high schools in the 
State of Illinois were several years 
ahead of the space program in_ their 
planning for better mathematics pro- 


grams. In 1950 the College of Engineer- 
ing proposed a change in the mathe- 


matics requirements for entrance into 
college and the Illinois high schools im- 
mediately began to upgrade their mathe- 
matics programs. A brief review of en- 
trance credits presented by the freshmen 


in the College of Engineering from the 
years 1952 through 1959 indicates the 


planning and achievement made by IIli- 
nois high schools. 


Freshmen in the College of Engineer- 
ing come primarily from Illinois high 
schools and therefore the entrance cred- 
its they present indicate the college 
preparation available in Illinois. In 
1950 the mathematics entrance require- 
ments for the College of Engineering 
were one and one-half years of algebra, 
one year of plane geometry, and one- 
half year of solid geometry. At that 
time approximately sixty per cent of all 
entering freshmen met these require- 
ments. In 1953 the College of Engineer- 
ing raised its mathematics requirements 
to two years of algebra, one year of 
plane geometry, one-half year of solid 
geometry, and one-half year of trigo- 
nometry. In 1956 the one-half year of 
solid geometry was dropped as a re- 
quirement in hopes that high school stu- 
dents would replace solid geometry 
with the study of advanced mathematics. 
Since the latest change in 1956 the en- 
trance requirements have remained at 
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three and one-half years of high school 
mathematics. 


The response of the Illinois high 
schools to this upgrading of college en- 
trance requirements has been extremely 
gratifying. The graph below indicates 
the continued improvement in the prep- 
aration of high school students. In 1952 
only 47% of the students entered with 
three and one-half years of mathe- 
matics including trigonometry. “That 
figure has now risen to 82.2% and con- 
tinues to rise each year. An even sharp- 
er contrast is shown in the comparison 
of students having had four years of 
high school mathematics. In 1952 only 
27% of the freshman class had four 
years of high school mathematics, where- 
as, in 1959, 70% had four years of high 
school mathematics. 


Illinois high schools have also added 
college level courses to their offerings 
during the past ten years. In 1952 only 
a few of the engineering freshmen pre- 
sented college credit in algebra or trigo- 
nometry, but in 1959 nearly 15% of 
the class did so. In addition, an increas- 
ingly larger number of students are en- 
tering the College of Engineering each 
year with college credit in analytic ge- 
ometry and integral or differential cal- 
culus. In 1959 twenty-six engineering 
freshmen were placed in the first course 
in calculus and 5 in the second course 
in calculus. 


The alumnus who complains “stu- 
dents aren’t as good as when I was 
here’ would be enlightened if he were 
to review the statistics of each new in- 
coming class. The quality of the engi- 
neering freshmen class continues to im- 
prove each year. In 1952, 59% of the 
incoming freshmen came from the upper 
thirty per cent of the high school class, 
whereas, in 1959, 66% came from the 
upper thirty per cent. Likewise, the En- 
gineering freshmen in 1959 offered 
more entrance credits in areas other 
than mathematics than any class before 
them. 


It seems that engineering freshmen 
can always find many things to be cor- 


rected in the high school from which 
they came, but seldom do they realize 
the good points of their high school 
background. The high schools in the 
State of Illinois are to be commended 
for their high standards and continued 
progress in making their mathematics 
program one of the strongest in the na- 
tion. Studies and improvement pro- 
grams are being carried out in other 
educational areas and a comparison 
might show similar progress. 


The College of Engineering is again 
studying its entrance requirements in 
areas other than mathematics and there 
is a possibility that other entrance re- 
quirements will be changed in the fu- 
ture. The fundamentals of mathematics 
as in any other educational area, have 
not been changed by the so called 
“Space Age,” but the excellence re- 
quired in educational areas is definitely 
higher than ever before. Illinois’ high 
schools not only have realized this fact 
but had instrumented programs to meet 
their new challenge before Sputnik was 


fired. 
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ENG'R’G TEST LABS 


SERVICE ENG’R’'G 


Best individual offort... 


FLIGHT TEST 


DESIGN 


STRUCTURES & WTS. 


OPERATIONS RES. 


dest combination 


At Convair-Fort Worth, you'll find a new 
outlook . . . a new perspective in the engi- 
neering organization . . . one whose objective 
is to provide a framework from which each 
engineer can contribute his best individual 
effort toward achieving the best combination 
of ideas. 


This is one reason why so many experienced, 
well-trained men with creative ability and 
inquiring minds are taking a close look at 
the advantages of joining a team whose 
advanced thinking is so vividly portrayed 


AEROPHYSICS 


AERODYNAMICS 


NUCLEAR 


by the all-new B-58, America’s first and 
fastest supersonic bomber. 


Living in Fort Worth has its advantages, too. 
There is no state income or sales tax, ade- 
quate housing in all price ranges, no com- 
muting problem. Descriptive literature will be 
supplied on request, or send a complete res- 
umeé of your training and experience for care- 
ful evaluation by engineers in the areas best 
suited to your qualifications. To be assured 
of prompt attention and strict confidence, 
address your inquiry to P. O. Box 748C., 


CONVAIR - FORT WORTH 


Are DD MISVel 


[LOS N SO 
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How to advance through lateral movement 


HE LATERAL PASS is a perfect example of how to 
get ahead by first going sideways. And lateral move- 
ment is a philosophy we use at Koppers. 

Here’s how it works. Let’s say you’re a new employee 
at Koppers. We give you a specific assignment. You 
find it exciting, challenging. You do a good job. But do 
we leave you there? Not at all. Once you understand the 
products and the function of that particular operation, 
we try you on a different assignment. Here, again, you'll 
find the work new and stimulating. 

You'll never be buried at Koppers. You'll never stand 
still intellectually. Moving from one operation to an- 
other, you'll move ahead. Your assignment won't be to 
learn just a job, but a vast, diversified corporation. Your 
compensation? Advancement, responsibility, success. 


Your youth won’t be held against you. Neither will 
short tenure. If you have the ability and the desire to get 
ahead, you'll move fast! Our system of continuous ap- 
praisal and evaluation is your guarantee of that. 
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Koppers is so widely diversified that you can almost 
name your job. Want to work with chemicals, jet-engine 
sound control, plastics, sintering plants, wood preserva- 
tives, road surfacing materials, electrostatic precipi- 
tators? Interested in research? Production? Sales? These 
are only a few of the fascinating opportunities at Koppers. 


Why not find out how you can fit into the Koppers 
picture? Write to the Manager of Manpower Planning, 
Koppers Company, Inc., Pittsburgh 19, Pennsylvania. 
Or, see your College Placement Director and arrange an 
appointment with a Koppers representative for the next 
recruiting visit. 


y 


KOPPERS 


KOPPERS 
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Since its inception nearly 23 years ago, 
the Jet Propulsion Laboratory has given 
the free world its first tactical guided mis- 
sile system, its first earth satellite, and 
its first lunar probe. 

In the future, under the direction of the 
National Aeronautics and Space Admin- 
istration, pioneering on the space fron- 


‘We do these things because of the unquenchable curiosity of 

Man. The scientist is continually asking himself questions and 
then setting out to find the answers. In the course of getting 
these answers, he has provided practical benefits to man that 
have sometimes surprised even the scientist. 


YOUR TASK FOR THE FUTURE 


tier will advance at an accelerated rate. 

The preliminary instrument explora- 
tions that have already been made only 
seem to define how much there is yet 
to be learned. During the next few years, 
payloads will become larger, trajectories 
will become more precise, and distances 
covered will become greater. Inspections 


“Who can tell what we will find when we get to the planets ? 


CALIFORNIA 


will be made of the moon and the plan- 
ets and of the vast distances of inter- 
planetary space; hard and soft landings 
will be made in preparation for the time 
when man at last sets foot on new worlds. 

In this program, the task of JPL is to 
gather new information for a better un- 
derstanding of the World and Universe. 


Who, at this present time, can predict what potential benefits 
to man exist in this enterprise ? No one can say with any accu- 
racy what we will find as we fly farther away from the earth, 
first with instruments, then with man. It seems to me that we 
are obligated to do these things, as human beings!’ 


DR. W. H. PICKERING, Director, JPL 


INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Research Facility operated for the National Aeronautics and Space Administration 


PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 


INFRA-RED e OPTICS « MICROWAVE e SERVOMECHANISMS ¢ COMPUTERS ¢ LIQUID AND SOLID PROPULSION ¢ ENGINEERING MECHANICS 
STRUCTURES e CHEMISTRY e INSTRUMENTATION ¢ MATHEMATICS AND SOLID STATE PHYSICS 


Send professional resumé for our immediate consideration. Interviews may be arranged on Campus or at the Laboratory. 
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Tau Beta Pi Essay... 


LANGUAGE 


and 


LEADERSHIP 


By Tom Gabbard 


As the world grows smaller, the op- 
‘portunities for United States industries 
to exploit the world’s resources are be- 
coming increasingly advantageous. 
Many industries have already taken the 
giant step into world-wide operations. 
The oil industry is a prime example. 
In respense to these new opportunities, 
our oil industries have established oper- 
ations in South America, Africa, and 
PA sia. 

This movement abroad has created a 
great demand for engineers who are 
willing to work in these foreign lands. 
However, the supply of men who are 
qualified to take these jobs has been 
very limited. The limitation is the in- 
ability of American Engineers to speak 
another language. It is well past the 
time to remedy this situation. Until 
high schools begin to fulfill this need 
more satisfactorily, our universities need 
to install an effective program to teach 
our engineers how to speak to the na- 
tionals of other lands. 

In all of the educated foreign coun- 
tries. of today there is some program 
of dual language instruction. Many 
young students learn to speak two or 
three languages before they are even in 
high school. This accomplishment seems 
like a miracle to us. However, the 
achievement is very real. Many Ameri- 
can educators have realized this fact 
and are encouraging programs for pri- 
mary schools. However, these programs 
are still in the experimental stage. It 
will be many years before these schools 
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are turning out students who are bi- 
lingual. I met a good example of just 
what we should strive for when I visit- 
ed Brazil last summer. I stopped a 
young man of about fourteen years of 
age on the street and asked for some 
assistance. The boy apologized for not 
being able to speak English very well. 
He said that he had only been studying 
it for three months. However, he asked 
if perhaps I could speak Portuguese, 
Spanish, or French. I very humbly 
apologized to him and asked him to try 
his English. 

If the American universities had 
men like this young Brazilian for stu- 
dents, they would have no problem. As 
it is, we are not likely ever to approach 
this criterion for many years. The uni- 
versities must revise their curriculum 
in order to satisfy this crying need. It 
may be hard for many people who have 
never thought of traveling abroad to 
realize that this problem is important. 
However, these people will one day be 
awakened. Two of this country’s most 
eminent engineers visited Paris this sum- 
mer for a world conference and were 
brought face to face with this very 
problem. Since the conference was held 
in France, it was assumed by everyone 
except our engineers that the official 
language would be French. As the con- 
ference progressed, it became apparent 
to everyone that these two men were 
being left completely out of the discus- 
sion. When this situation was discov- 


ered, the official language was changed 
to English. This unfortunate situation 
caused a great deal of embarrassment 
for our representatives. Similar situa- 
tions may also cause much ill feeling 
toward our country. 

In many of our universities, the engi- 
neering students waste much time each 
semester taking survey courses that are 
of little value to them. This time could 
be spent in learning to speak foreign 
languages. With the new techniques for 
training that have been developed, a 
student should have no difficulty in 
learning a language well while in col- 
lege. Such a program would lend em- 
phasis to the programs of the secondary 
and primary schools. Students in col- 
lege preparatory curricula would realize 
the need to increase their talents. 

The engineer of today must be a man 
of many talents. He is being called into 
the fields of management, of sales, of 
administration, and of leadership. As 
life becomes increasingly mechanized 
and work becomes increasingly techni- 
cal, the leadership is going to become 
the most important aspect of the profes- 
sion. If the engineer is not fully cap- 
able of meeting this challenge, our coun- 
try will soon lose its position as the 
world leader. We can not long retain 
our position if we cannot speak to, or 
understand the customs of, our friendly 
neighbors. In this age engineering is 
tantamount to leadership, and leadership 
is paramount in success. We must pre- 
pare ourselves for these responsibilities. 
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TECHNOGRAPH LAUNCHES 


SATELLITE 


As Recorded by George Carruthers 


On October 21, 1959, members of 
the Technograph staff, in cooperation 
with the college of engineering, placed 
the world’s first cat-carrying vehicle, 
Katnik I, into orbit around the earth 
and later brought it back safely. 

This tremendous achievement was the 
result of over a year of top-secret work. 
In fact only a few bearded Cossacks 
caught the squeal before the Cat’s meow 
was broadcast around the world. Cat 
lovers were overjoyed although they 
were at first concerned about putting 
a cat and dog in the same space. 

The rocket, built wholly on campus, 
had a small launching vehicle. This 
first stage was powered by a new and 
radical means of propulsion developed 
at the University of Illinois. A hydro- 
gen-oxygen-carbon chain produced by 
means of a catalyst of heat and smoke 
was bonded in such a manner as to pro- 
duce a new high energy fuel— 
H-O-O-C-H. 

The power of this combination as a 
propellant was discovered a few years 
ago by a couple of chem e’s doing un- 
sponsored research. They had decided to 
keep the results of their experiment se- 
cret; however, hearing of the need for 
such a fuel fog the project, they threw 
their caution to the wind. During the 
first test run, the thrust of the Atlas 
Vernier engine used in the first stage 
was nearly doubled. 

The second stage of the two-stage 
vehicle was also powered by a high- en- 
ergy propellant. However, two full pro- 
fessors worked on this stage, so a solid 
propellant was used. 

The engine section of the first stage, 
which was assembled by the aero de- 
partment, weighed only 100 pounds 
complete with shell and pumps. This 
phenomenally low figure surprised even 
those who planned the stage. Upon 
checking, it was found that someone had 
forgotten to install the engine. This 
hiked the weight to 175 pounds. 

About the same time, the question 
came up as to the type of research to 
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be carried out with the proposed satel- 
lite. A faculty member in the home eco- 
nomics department suggested inclusion 
of one of his pastries aboard the satellite 
so that the University could claim the 
world’s first “pie in the sky.” How- 
ever, this idea was rejected because of 
lack of space, weight considerations and 
the added complications necessary to 
eject the pie into orbit. 

The biology department suggested an 
animal experiment for study of space 
medicine. They thought of using mice. 
However when a cat wandered into 
the lab, they changed their minds and 
sent the cat instead. Besides supplying 
useful medical data, sending the cat en- 
abled the department to resume their 
experiments with rodents. 
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TECHNOGRAPH staff makes last-minute adjustment on rocket 


The satellite proper which housed the 
cat was mounted atop the solid-propel- 


lant second stage, which in turn was 
mounted on a_ spin-stabilization turn- 


table just above the guidance system of 
the first stage. (see diagram) 

Housed in the satellite were air, 
water, food and a sandbox for the cat. 
Also on board were time-lapse cameras 
loaded with color film, radio telemeter- 
ing devices and recovery equipment 
which included a radio beacon and dog 
repellent. The electronic equipment in- 
cluding the entire guidance system of 
the rocket vehicle was completely the 
work of students and faculty members 
of the electrical engineering department. 

Design of the vehicle and catellite 

(Continued on Page 29) 
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THE TECHNOGRAPH 


(Continued from Page 
was carried out by sections of 100. 

Working on the assumption that new 
blood was best for a project such as 
this, the students were given incentive 
by hearing strains from ‘They said it 
couldn’t be done .. .” 

Construction of the vehicle was begun 

late in September in the aero lab. By 
the middle of October, construction and 
preliminary tests were completed. 
The tests came through with only one 
hitch during a static test of the first 
stage—it blew up. But muttering “back 
to the drawing board,” the workers 
gained new incentive and the stage was 
completely rebuilt. The rest of the tests 
and the launching of the vehicle were 
then placed in the hands of the Techno- 
graph staff. They were considered dis- 
pensible. 

While the tests went on, arrange- 
ments were made to track the vehicle. 
Members of the U. of I. Astronomy 
Club volunteered to track the vehicle 
visually, using binoculars and small 
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Flunkout | is placed in satellite 


telescopes confiscated from students in 
back of a women’s housing unit. 

It was planned to launch the vehicle 
in a north-south direction so the cat 
would be in the Van Allen belt of radi- 
ation for as short a time as possible. 
The planned perigee was to be 120 
miles and the apogee 400 to 600 miles. 
This would allow the second stage and 
catellite to orbit the earth from 10 to 
30 times before drag caused them to 
fall into the earth’s atmosphere. ‘The 
second stage would burn up, but the 
catellite would be recovered. 

On the night of the launching, the 
Astronomy Club was notified that 
countdown was in progress. All planes 
at the airport were grounded and the 
Civil Air Patrol was notified to keep 
planes out of the area. At 1:17 a.m. 
on the morning of the 21st, fueling be- 
gan. Preflight checkouts were completed 
with only two holds, once when a crew 
member walked up to the hydrogen 
fueling truck smoking a cigar, and once 
when it was discovered that a mouse 


had gotten into a compartment of the 
catellite near the one occupied by Flunk- 
out, the cat. This mistake caused quite 
a commotion over the microphone in the 
second stage as would be expected. 


At 3:45 a.m. the countdown reached 
the final ten seconds. All was clear, so 
at X minus zero the firing signal was 
given. The ignition button was pushed. 
The rocket simply sat on the pad. ‘‘Mis- 
sile does not lift,’ was the word. Dis- 
appointment showed on the faces of all 
present; it seemed certain the shot 
would have to be scrubbed. Just then, 
one of the crew members walked in 
with a sheepish grin on his face. He 
stammered, “I’m uh sorry, fellows. I 
er-uh forgot to put the batteries in.” 


The project boss went into action. 
There was a thud of shoe leather 
against denim. The crew member sailed 
through the door in a parabolic arc and 
plopped down at the base of the launch- 
ing pad. 


(Continued on Page 42) 
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Product Development at IBM 


IBM Engineer Richard R. Booth 
explores electronic frontiers 

to develop new, faster and 
larger storage devices 

for tomorrow’s computers. 


Computing time cut from six months to one day 


““My job is to design and develop new, high-speed 
storage devices for a powerful new computer that 
will perform, in one day, operations requiring six 
months on present equipment,’’ said Dick Booth 
as he began a typical day recently. A product de- 
velopment engineer at the IBM Laboratories in 
Poughkeepsie, N. Y., he started his morning with a 
conference on a product of great interest to him: a 
magnetic core storage device with a nondestructive 
read-out feature. For an hour, he discussed with 
circuit design engineers the logical devices needed 
for the register—such as magnetic core drivers and 
sense amplifiers. Should such devices not be avail- 
able, the group would work on designs for new ones. 

Dick Booth next met with members of the Mag- 
netic Materials Group to establish specifications for 
the magnetic core memory elements to be used in 
the register. He also discussed with the group the 
development of equipment to test the memory 
elements. ‘‘This magnetic core register is based on 
an original idea of mine,’’ he explained. ‘‘When you 
have a worthwhile idea, you will be given a free 
hand in proving it out, backed by IBM’s resources 
— plus the assistance of skilled specialists.” 


Increasing responsibility 


At 10:30, Dick Booth reviewed the status of the 
entire project with the two engineers, two tech- 
nicians, and one logic designer who make up his 
team. ‘‘My present position is staff engineer,’’ he 
explained. “‘It’s the second promotion I’ve had 
since | joined IBM three years ago with a B.S.E.E. 
degree from the University of Illinois. | know that 
there are plenty of other opportunities to move 
ahead. Furthermore, parallel advancement oppor- 
tunities exist for engineers in either engineering 
development or engineering management.”’ 
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Preparing for the future 


In the afternoon, Dick Booth went to the 704 Com- 
puting Center to supervise some complex preci- 
sion computations. ‘‘You see how quickly the 704 
arrives at the answers,”’ he said. ‘‘The computer 
being developed is expected to multiply more than 
500,000 fourteen-digit numbers a second and add 
them at the rate of one million a second. The com- 
puter may be used for design computations for 
reactors, as well as calculations of satellite be- 
havior. Of course it should have hundreds of other 
applications.” 

At 3:30 P.M., Dick Booth attended a weekly class 
on Theoretical Physics that lasted until 5:00. After- 
ward, he commented, ‘‘You know, IBM offers 
excellent educational opportunities both in gen- 
eral education and for advanced degrees. One of 
the engineers in my group has just received his 
Master's degree from Syracuse University, after 
completing a postgraduate program given right 
here at the IBM Laboratory.”’ 
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A chance to contribute 


As he was leaving for the evening, he said, ‘‘Yes, 
I'd recommend an IBM career to any college gradu- 
ate who wants to exercise his creative ability. IBM 
will appreciate his talent and he’ll have the oppor- 
tunity to work with specialists who are tops in 
their fields. | doubt that he’d be able to find a 
more sympathetic and stimulating atmosphere. 
Furthermore, he’ll have the added incentive of con- 
tributing to vitally important projects . . . projects 
that will take him to the frontiers of knowledge in 
computer electronics.” 


a * * 


Talented college graduates will find exciting, re- 
warding careers at IBM. Excellent opportunities 
are now available in Research, Development, Man- 
ufacturing, Applied Science, Sales, and Adminis- 
tration. Find out from your College Placement 
Office when our interviewers will next visit your 
campus. Or, for information about careers of in- 
terest to you, write to: 


Manager of Recruitment 
IBM Corporation, Dept. 839 
590 Madison Avenue, New York 22, N. Y. 
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NON-SLIP CHUCK 
holds lead firmly 
at any length you 
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barrel—and won't 
twist in sharpener. 


SATIN-FINISH 


METAL GRIP is 
knurled for easier 


holding. Its extra 
length gives more 
accurate control, 
less finger tension. 


THE ANODIZED 
ALUMINUM BAR- 
REL is unbreak- 
able. Andit can’t 
roiloffthe board be- 
cause it’s hexagon- 
shaped. 


PUSH-BUTTON in- 
stantly releases the 
chuck’s grip on the 
lead at the touch of 
the thumb. It’s col- 
ored for quick iden- 
tification of grade. 


This lifetime lead holder for just 
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All-metal construction 
makes it the buy of a lifetime. 
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PENCILS, LEADS AND HOLDERS 


EAGLE PENCIL COMPANY, DANBURY, CONN. 
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No Hipsters These 


By Bob Westerbeck 


He pressed the Minister of Destruc- 
tion’s urgent button. The screen focused, 
faded, and came into focus again. “Pri- 
ority, Sir. I suggest you alert the planet 
for eventual attack, preparedness condi- 
tion one—Sir! Did you get my mes- 
sage?” 


“Sorry, 94, I had to plug my trans- 
lator in. This blasted English! Yes, it’s 
as we thought; the missiles are coming 
from earth. They’re very crude all the 
same, hardly enough to warrant pre- 
paredness condition one. Are you sure 
you're not losing your touch, 94?” 


“On the contrary, Sir, my faculties 
were never keener. I believe that Mars 
or the Jupiter moons want us to_be- 
lieve the missiles are from earth. They 
hope to lull us into complacency, into 
the belief we have nothing to fear for 
a century or two. At an unsuspected 
moment, they'll disguise their disinte- 
grator missiles as harmless earth mis- 
siles and destroy us before we realize 
the danger.” 


“An interesting possibility 94, but 
what makes you so sure the missiles are 
launched by enemies disguised as earth- 
men and not by earthmen themselves?” 


‘““As you know, Sir, I frequently visit 
the fraternal organizations on a planet 
for information. The inhabitants seem 
more talkative in such an atmosphere. 
Accordingly, I spent an hour in a place 
called Tony’s Cellar Club in one of 
the larger cities here on earth.” 


“Yes, yes, 94. Get on with it! I have 
an execution scheduled shortly.” 


“Yes, Sir. It was very close and warm 
inside, and the light was very bad. The 
atmosphere was full of smoke from 
what they called cigarettes. There were 
three earthlings manipulating musical 
instruments called a horn, a set of skins, 
and a bass. The music was appallingly 
primitive, and the earthlings seemed to 
be in a high state of barbaric passion. 
They swayed, clapped their hands, had 
glassy eyes, and seemed hypnotized in 
general. There were various couples at 
tables who embraced each other pe- 
riodically in their ardor. I assume they 
still reproduce their race physically, a 
sure sign of inferior cultural evolution. 
Also, their language has not progressed 


to the point we had thought. For | 
stance, I asked an earthling what 
title of the music was. He told me 1 
to be square, that it was a session, a 
that it was real crazy. Well, Sir, it | 
pears that the earthlings worship insz 
ity, which is what crazy means. M<« 
significantly, I think, I had not 
sumed the geometrical square for 
which would indicate the earthling w 
having hallucinations.” 


“Ts that all, 94?” 


“No, Sir, there’s more. This eart 
ling asked me if I dug the music. 
thought perhaps if I humored him, 
could draw him into my confidence. 
told him I didn’t because I had 1 
shovel. He laughed loudly, for no a 
parent reason, and told me I was 
gasser. I must confess I was a little 
fended. We certainly have more huma: 
methods of execution than gas. We 
Sir, he said I fractured him, even thous 
I hadn’t so much as touched him. F 
called a few more earthlings over, at 
said he wanted them to meet a re 
square. I was a little shaken at th 
point. I thought perhaps I had ina 
vertently assumed the square form. 
looked over my entire form, and it w 
that of an earthling. It seems that th 
were all metally unbalanced, Sir. F 
then told me I was cool, man, cool. 
must have been a rare lucid moment f 
him, since he recognized my form f 
that of a man. Well, I told him I wasr 
cool at all, on the contrary, I told hi 
I was very hot. The whole group we 
into hysterics at this point, probably 
some prearranged signal I didn’t cate 
I presumed they were working ther 
selves into a savage orgy of some so1 
so I left and came back to the spa 
sled and contacted you. That’s all 
have to report, Sir.” 


“Very good, 94. It appears quite o 
vious that the earthlings are themselv 
incapable of developing missiles. } 
further verification will be necessary 
view of the conclusiveness of this r 
port. The planet’s strategic position 
a shield for our enemies poses a serio 
threat to our civilization. I will take tl 
appropriate steps now that we kno 
nothing important will be lost. 
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e The small gas turbine is an important aircraft 
support item used primarily for starting jet engines 
and providing on-board auxiliary power. The high 
compressed air and shaft outputs for its small size 


and weight mark it as an important power source 
for common commercial use. AiResearch is the 


largest producer of lightweight gas turbines, ranging 


from 30 H.P. to the 850 H.P. unit pictured above. 


EXCITING FIELDS OF INTEREST 
FOR GRADUATE ENGINEERS 


Diversity and strength in a company offer the 
engineer a key opportunity, for with broad knowl- 
edge and background your chances for responsibil- 
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 
¢ Aircraft Flight and Electronic Systems — pioneer and 
major supplier of centralized flight data systems 


THE 


and other electronic controls and instruments. 
* Missile Systems—has delivered more accessory power 
units for missiles than any other company. AiResearch 
is also working with hydraulic and hot gas control 
systems for missile accessory power. 

¢ Environmental Control Systems — pioneer, leading 
developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine “The Garrett 
Corporation and Career Opportunities” at your 
College placement office. For further information 


write to Mr. Gerald D. Bradley... 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 
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Systems, Packages and Components for: AIRCRAFT, MISSILE, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Technograph’s November Technocutie is a girl that 
likes to go to Kam’s jam sessions and one that would like 
to learn more of the songs here on campus. 


Judy Cosme, a freshman in Home Economics, thinks 
parties are fun. Also high on her list of date ideas are going 
to the movies, out to eat or dancing. Other things she likes 
to do are swim and ice skate. Sweater and skirt type dates 
are best to her thinking. 


More than jazz or Dixieland, rock ’n roll is Judy’s 
favorite type of music. 


Judy says she doesn’t get on the engineering campus 
much, and that she doesn’t know much about engineering. 
When asked about Einstein’s theory of relativity, she re- 
plied, “What’s that?” Perhaps there is an engineer that 
would be willing to explain. 


The things that make a fellow rate with her are clean- 
shaven faces and promptness on dates. Judy likes men’s 
clothes especially the new Continental pants that are be- 
coming popular. She says she has seen some sharp dressers 
on campus, but not all fellows qualify. Sweaters and slacks 
are the clothes she likes on a fellow. She would rather not 
see a fellow in Bermudas. 
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This semester Judy is living in LAR. She said she 
heard about the water-fights U. of I. is famous for and 
thinks it would be “neat” to have one. 


Judy’s favorite foods are the fattening kind; but she also 
likes steak, candied apples and pretzels with her favorite 
beverage. 


Judy emphatically says that girls are not at college to 
catch a man. She admits that there may be some who are 
but that they are the exceptions. Her reasoning is to take 
into account the number of girls that do graduate and get 
jobs. Also she feels that if a girl weren’t here to go to 
school, she would take only easy courses and courses that 


she likes. 


Judy likes school although she thinks it is hard. Because 
she has a hard time writing, freshman rhetoric scores low 
with her. 


Typically female, Judy likes the hen sessions at LAR. 
It is easy for her to talk study time away. 


Judy would like to date engineers, and she has no prefer- 
ences as to type. 
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Automatic systems developed by instrumentation 
engineers allow rapid simultaneous recording 
of data from many information points. 


Frequent informal discussions among analytical 
engineers assure continuous exchange of ideas 
on related research projects. 


Under the close supervision of an engineer, 
final adjustments are made on a rig for 
testing an advanced liquid metal system. 


and what they 


The field has never been broader 
The challenge has never been greater 


Engineers at Pratt & Whitney Aircraft today are concerne} 
with the development of all forms of flight propulsio: 
systems—air breathing, rocket, nuclear and other advancee 
types for propulsion in space. Many of these systems are sé 
entirely new in concept that their design and development 
and allied research programs, require technical personn 
not previously associated with the development of aircraf: 
engines. Where the company was once primarily interestec 
in graduates with degrees in mechanical and aeronautica: 
engineering, it now also requires men with degrees if 
electrical, chemical, and nuclear engineering, and in physics: 
chemistry, and metallurgy. 


Included in a wide range of engineering activities open tc 
technically trained graduates at all levels are these foun 
basic fields: 


ANALYTICAL ENGINEERING Men engaged in this 
activity are concerned with fundamental investigations im 
the fields of science or engineering related to the conception! 
of new products. They carry out detailed analyses of ad- 
vanced flight and space systems and interpret results in| 
terms of practical design applications. They provide basic; 
information which is essential in determining the types of 
systems that have development potential. 


DESIGN ENGINEERING The prime requisite here is an 
active interest in the application of aerodynamics, thermo- 
dynamics, stress analysis, and principles of machine design 
to the creation of new flight propulsion systems. Men en- 
gaged in this activity at P&WA establish the specific per- 
formance and structural requirements of the new product 
and design it as a complete working mechanism. 


EXPERIMENTAL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel- 
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop- 
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 


MATERIALS ENGINEERING Men active in this field 
at P&WA investigate metals, alloys and other materials 
under various environmental conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material testing methods and design special 
test equipment. They are also responsible for the determina- 
tion of new fabrication techniques and causes of failures or 
manufacturing difficulties. 
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haustive testing of full-scale rocket engine thrust chambers is 
rried on at the Florida Research and Development Center. 


For further information regarding an engineer- 
ing career at Pratt & Whitney Aircraft, consult 
your college placement officer or write to Mr. 
R. P. Azinger, Engineering Department, Pratt & 
Whitney Aircraft, East Hartford 8, Connecticut. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida 
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INTO THE 
EFFECTS OF 
ALCOHOL 


On September tenth, of this year, 
three men appearing for the “Traffic 
Short Course given by the College of 
Law in connection with the University 
of Illinois Trafic Court Safety Confer- 
ence consumed liquor in the interests of 
science to demonstrate graphically to 
the assembled officials the affects of al- 
cohol on the driver. 


These men, one a justice of the 
peace, forty-two year old Judge Robert 
Brown, another, L. James Strif, a for- 
mer naval officer and present junior in 
the College of Law, and Harold Stain- 
er, a big two-hundred pound reporter 
for the Decatur Review, sat down be- 
fore the round of tests to enjoy a lunch 
of either a hamburger or ham _ sand- 
wich with coffee or milk. After this in 
less than fifty minutes, the men drank 
the previously determined amount of 
liquor. 


Judge Brown had nine shots of one- 
hundred proof bourbon mixed with 
coke, James Strif drank straight five 
ounces of one-hundred proof Old Grand 
Dad, and Harold Stainer consumed six 
cans of beer in the alloted time. Im- 
mediately following this, the men were 
put through a battery of tests given by 
Professor Borkenstein of the Univer- 
sity of Indiana and State Trooper Wal- 
ter Ziel. These tests had been admin- 
istered once before the men began their 
drinking bout. The tests included a 
Breathalizer test to measure alcohol in 
the blood stream, the Canadian Dot 
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SCIENCE 


By Jerry Jewett 


test to measure concentration and reac- 
tion, a depth perception test, and a re- 
action test which measured reaction 
speed and errors in decision making. 

The results of these tests showed that 
in ability to concentrate, Judge Brown 
and James Strif deteriorated at the 
same rate of fifteen per cent. Brown de- 
teriorated one-hundred forty-seven per 
cent in depth perception; Strif, three- 
hundred eighty-five per cent; and Stain- 
er, one-hundred eighty-nine per cent. In 
glare recovery Judge Brown went down 
one-hundred forty-five per cent; James 
Struif, eleven per cent; and Harold 
Stainer one-hundred eight-nine per cent. 
However in errors, Brown made one- 
hundred sixty per cent more after drink- 
ing; Struif, two-hundred — seventy-five 
per cent more; and Stainer, one-hundred 
sixty-six per cent more. 

These tests were designed as a dem- 
onstration to determine the efficiency 
of chemical tests, for it was hoped that 
this information would help the judges, 
justices of the peace, magistrates, and 
attorneys to detect people too drunk to 
drive. 

In this state, a person must have 
over fifteen hundredths per cent alcohol 
or over fifteen parts of alcohol per ten 
thousand units of blood to be guilty 
of drunken driving. Between five and 
fifteen hundredths, a person may be ar- 
rested for drunken driving but convic- 
tion is hard unless further evidence is 
presented. 


In addition to determining the efhci- 
ency of chemical tests, this experiment 
also showed that the light social drink- 
er is more of a menace than the com- 
pletely drunk individual. Someone with 
over fifteen hundredths per cent alcohol 
in his blood stream may actually be 
safer on the road than one less drunk. 
The completely inebriated person com- 
pensates for his drunkenness by going 
very slowly so that other drivers know 
he’s coming. The person with fewer 
drinks feels he can do anything and 
travels at lethal speeds of seventy or 
eighty miles per hour. These people feel 
that they are driving better than they 
ever have before, but really many of 
their decisions may be incorrect even if 
their reaction time is just as fast. The 
test proved that the three guinea pigs 
could make decisions just as rapidly as 
before drinking, but their percentage 
of errors increased remarkably after the 
drinks. These men only had eight hun- 
dredths per cent of alcohol in their 
bloodstream; so although they were not 
legally presumed drunk, they would 
have been a menace on the highway. 


Robert Stainer pointed out a few lit- 
tle-known fallacies and truths about 
drinking which the tests proved. For 
one thing, one shot of one-hundred 
proof whiskey equals in alcoholic con- 
tent one twelve ounce can of beer, and 
a man weighing two hundred pounds 
can have two drinks for every. one a 


(Continued on Page 40) 
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Bill Burns (far right) reviews a plan for expanding Syracuse’s toll-free calling area with some fellow supervisors. 


He wanted more than 
“just an engineering job” 


William G. Burns majored in Civil Engineering 
at Union College. But he had his own ideas about 
his engineering future. “I wanted a job with a 
‘orowth’ company,” he says, “where I could get 
diversified experience and have some adminis- 
trative responsibilities.” 

Bill found his ‘growth’ company—and his man- 
agement opportunity. On graduating in June, 
1954, he started work with the New York Tele- 
phone Company. 

Six months of training and job assignments in 
Albany familiarized him with the Plant, Com- 
mercial, Accounting and Traffic functions of the 
telephone business. Then came 18 months as en- 
gineer in the Long Range Planning Group. 

In October, 1956, Bill was promoted to Super- 
vising Engineer. He was transferred to Syracuse 


Many young men, with degrees in the sciences, arts, engi- 
neering or business, are finding interesting and reward- 
ing careers with the Bell Telephone Companies. Look 
Talk with the Bell 
interviewer when he visits your campus. And read the 
Bell Telephone booklet on file in your Placement Office. 


into career opportunities for you. 
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in August, 1958, as Supervising Engineer —Fun- 
damental Plans, with a staff of four engineers 
and two clerks. In this job, he studies and fore- 
casts the future telephone needs of customers in a 
4800-square-mile area, planning from three to 20 
years ahead. He then co-ordinates the develop- 
ment of plans to meet future needs with the 
various engineering groups involved. Bill calls it 
“management engineering.” 

Bill is married, has three youngsters and owns 
his own home. “A man has to build his own 
security,” he says, “and finding the right place 
to do it can be mighty important. Choosing a 
Bell Telephone career was the best decision I ever 
made. I don’t know where an ambitious young 
fellow can find more or better chances to move 
ahead in management.” 


BELL 
TELEPHONE 
COMPANIES 
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SOUSED FOR SCIENCE... 
(Continued from Page 38) 


one hundred pound man has. Thus the 
alcohol rate in their blood stream will 
be kept even. The tests also proved 
that drinking a fifth of bourbon in over 
twenty-four hours will leave a person 
sober but consuming it in sixteen hours 
or less will make one drunk. Taking 
one drink an hour, a_person’s body 
burns the alcohol as fast as it is being 
absorbed, but taking two drinks an hour 
one is being burned up and the other 
is being stored. Eating before drinking 
will help somewhat because alcohol is 
absorbed into the blood more quickly 
on an empty stomach. That one last 
cup of coffee for the “road” will not 
help at all. Neither garlic nor onions 
will change the effectiveness of the 
Breathalizer test. 


Between seventy to eighty per cent 
of the major trafhc accidents involve at 
least one driver who has been drinking 
too much. It is felt that the social drink- 
er, if he realized his potential deadli- 
ness, would be more careful about driv- 
ing when he has been drinking. Even 
though over fifteen parts of alcohol per 
ten thousand units of blood indicate 
conclusively that a driver is drunk, a 
driver with less than this concentration 
of alcohol may be far more dangerous. 


System for Safe Flying 


A new instrument flying system en- 


ables a pilot to judge his altitude, 
ground speed and compass heading, 


The system, demonstrated on a_heli- 
copter, promises safe all-weather flying 
for airplanes and helicopters. 


Fast Highway Painter 


The Delaware State Highway De- 
partment uses an electronically con- 
trolled highway striping machine that 
can apply solid, broken or edge lines at 
speeds of 12-to-15 miles per hour. Built 
into a light truck chassis, the unit car- 
ries its own supplies of white and yel- 
low marking paints and reflective glass 
beads, and can be applied by one man. 


Brain Surgery Will Cut Food Bill 


Medical_researchers are looking for 
the part of the brain that controls the 
appetite. If they find it, a surgeon will 
be able to cut the food bill. 


Hula Hoop Craze 


The current world-wide craze for 
hula hoops—which range in price from 
around sixty cents to a sophisticated 
mink-covered hoop for $100—has put 
hoop sales to around $35 million, re- 
ports Chemical Week. 


Farm Equipment Industry 
Big Consumer of Iron 


A comparatively new metal that 
bridges the gap between steel and ordi- 
nary cast iron, ductile iron gained a 
foothold in the farm equipment indus- 
try last year when about 12,000 tons 
were consumed. During the current 
year some 27,000 tons of ductile iron 
castings will be used in plows, listers, 
hay balers, cotton and corn pickers, 
harvesters, threshers, small tractors and 
other farm equipment. The farm equip- 
ment field is only one of many in which 
ductile iron has found widespread use. 

The materials being replaced by 
ductile iron in a wide assortment of 
components include gray iron, pearlitic 
malleable iron and steel forgings and 
castings. Ductile iron castings are also 
being used in original designs which in 
the past would have been weldments for 
forgings. 

Ductile iron is gaining the ascend- 
ancy over ordinary cast iron especially 
in the case of rotating parts. With farm 
machinery being designed to handle ever 
heavier duties at continually increasing 
speeds, greater strength and _ ductility 
than that offered by gray irons are re- 
quired. The need for a stronger material 
at a price much lower than other engi- 
neering materials of similar strength is 
being met by ductile iron. 


ENGINEERS 


SECURE YOUR FUTURE NOW 


with one of the oldest manufacturers of 


refrigeration in the world. 


Engineers uceded for.. 


HOME OFFICE 
design 
application 
development 

FIELD 
erection 
sales 
distributors 


To enable you to fill these positions in the fast 
growing field of commercial refrigeration, Frick 
Company offers a special training course at the 


home office. 


Write for details and applications today. 
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AMERICAN INDIA INK 


HIGGINS 


DEPENDABLE REFRIGERATION SINCE 1882 
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New Kind of Missile with 
HIGGINS Ink 


. carry it with you wherever you go! 


Good news for draftsmen! New HIGGINS 
AMERICAN INDIA INK Cartridge always feeds 
the right amount of ink into pens and drawing 
instruments. No mess, no waste! 

Compact, rigid, plastic cartridge fits easily in 
pocket, purse or drafting sets. 

Stands on table, shelf, desk — won’t roll off 
inclined drafting boards! Most convenient way 
to fill pens — and so economical! 


FASTER, 
EASILY, 
NEATLY! 


Ask your art or drafting 
supply dealer for this new item. 


HIGGINS 
INK CO, INC. 


Brooklyn 15, New York X 


The basic art medium a 
JHIGGInS 
RICAN INDIA y 
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ANOTHER WAY RCA 

SERVES BUSINESS 
: THROUGH 
ELECTRONICS 


RCA Electronics creates the “‘501”’ to streamline the paper work 


of business—it reads, writes, figures and remembers on tape 


Much of today’s traffic jam in paper 
work is being eliminated by electronic 
data processing. But to build a system 
that would be practical and economical 
for even medium-sized organizations 
was a job for electronic specialists. 

To solve the problem, RCA drew on 
its broad experience in building com- 
puters for military applications and 
combed its many laboratories for the 
latest electronic advances that could 
help. The result was the RCA “501” 
high-speed electronic data processing 
system—the most compact, flexible, and 
economical ever built. It is a pioneer sys- 
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tem with all-transistor construction for 
business use. 

The “501” cuts out paper work bottle- 
necks for many government agencies 
and businesses, from stock brokerage 
firms to public utilities, banks, insurance 
companies, and steel mills. 

It “remembers” millions of letters, 
numbers, and symbols that are “read” 
onto its magnetic tapes by such things 
as punch cards and paper tapes. In a 
fraction of a second, it can do thousands 
of calculating, sorting, and comparing 
operations—and checks each step. 
Finally, it writes such things as bills, re- 


RADIO CORPORATION OF AMERICA 


ports, payrolls in plain English at 72,000 
characters per minute. 

This economical and practical answer 
to an acute business problem is another 
way RCA Electronics is helping to sim- 
plify the growing complexity of business. 
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Technograph Launches Satellite... 


(Continued from Page 29) 


Two minutes later, the countdown 
had recycled and was again in the final 
tem seconds. 3528 Le Zero 


A burst of blue-white flame shot out 
from the base of the rocket. As the 
rocket built up thrust, it remained 
locked tight to the pad by the special 
restraining arms. When the project boss 
was satisfied that the engine was work- 
ing properly, he ordered, “Let her go!” 


The restraining arms snapped back 
from the rocket, and with a tremendous 
roar the vehicle lifted slowly off the 
pad and climbed upward. The glare of 
the exhaust was so intense that it lit 
up the surrounding countryside like 
daylight, much to the dismay of nu- 
merous co-eds. 


The rocket gained speed and altitude 
quite rapidly and began to tilt toward 
the north. At this time a group of stu- 
dent members of the Chicago Rocket 
Society were alerted to watch for the 
vehicle as it passed over Chicago. At 
X + 167 seconds the rocket — vehicle 
was travelling horizontally with a ve- 
locity of some 10,000 mph, 105 miles 
above Harvey, Illinois. At this instant, 
the first stage burned out and the sec- 
ond stage took over, boosting itself and 
the catellite to orbital velocity of 18,000 
mph. 


The catellite then separated from the 
second stage and both were in orbit. 


The second stage firing was clearly 
visible from to the naked eye; the ex- 
haust flame appeared brighter than 
Venus. 


At first the crew worried that the 
catellite might not orbit because the 
perigee was only 105 miles instead of 
the planned 120 miles, but they soon 
forgot their worries. 

In the meantime, the first stage 
which had separated from the second 
just south of Chicago, was beginning its 
re-entry trajectory. It had been plan- 
ned that the first stage would re-enter 
over Lake Superior, 600 miles north of 
the University. However, because of 
the somewhat low perigee (caused by a 
malfunction in the guidance system) 
the first stage landed in the outskirts 
of the town of Cascade, Michigan, just 
iland from the shore of Lake Superior. 

The flaming rocket smashed into a 
highway about thirty feet from a parked 
whisky truck. The impact set off a 
detonation of the highly explosive li- 
quids stored in the truck. This spread 
to similar supplies of explosives in a 
tavern nearby. The truck driver and 
tavern owner stopped sampling sup- 
plies and headed for a bomb shelter 


42 


X minus 10 seconds .. . Katnik | just before launching. Frost on 


the missile is due to the sub-zero liquid, HOOCH, stored inside. 
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when they saw the burning rocket ap- 
proaching them. They figured the spir- 
its were out to get them and ran in 
fright. 

About one-half hour after this, sig- 
nals of the satellite passing west of the 
University came in. The rocket was on 
orbit. 

As data poured in, the men at the 
launching site grew wilder and wilder. 
Although the satellite perigee was only 
105 miles, the apogee was over 970 
far exceeding expectations. 

It seemed there would be little cele- 
bration at the launch site (the tradi- 
tional type) because it was 5:20 a.m. 
and all coffee shops were closed; but 
the chemical engineers came through 
again, serving the first stage fuel as 
“Scotch on the rockets.” 

By the next night, the orbit of the 
satellite had begun to decay as had the 
crew. ‘Tracking stations and rescue 
ships were alterted to retrieve the catel- 
lite when it re-entered the atmosphere. 
The orbit of th satellite had been ac- 
curately determined although attempts 
to use the 12-inch telescope met with 


Katnik blasts off on historic flight to place world’s first cat-carrying space vehicle into orbit 


NOVEMBER, 1959 


43 


Above: One of the few existing 
photos of the catellite in orbit. Seen 


in the background is the moon. 
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difficulty. A bald eagle had built its 
nest on the main lens. 

On the 16th orbit, the second stage 
re-entered the atmosphere south of Los 
Angeles. As it reached the city limits, 
it caught fire and fell into the set of 
a new Hollywood movie, “The Return 
of Jesse James.” The producer and di- 
rector of the film plan to incorporate 
the unscheduled scene into the movie by 
a slight revision of the script. 

The catellite re-entered the atmos- 
phere just off the Aleutian Islands on 
the next orbit. Rescue ships were alert- 
ed, and the cat and vehicle were re- 
covered intact the next day. When the 
chamber was unlocked, it appeared that 
the cat had been reduced in size. One 
of the ship’s crew pointed out that the 
cat had merely given birth to a kitten. 
(He was a family man, himself). 


The cats are now being studied by 
the biology department to determine the 
effect of radiation, prolonged weight- 
lessness and the affects of outer space 
on litter size. 

All University departments were 
pleased with the success of the flight 
with one exception. The University Se- 
curity Division charged the Tehnograph 
ofice with violating the fireworks stat- 
ute. The staff members didn’t sweat it; 
one of their former editors who now is 
a janitor in the Pentagon, was able to 
have the charges dismissed. 

As for the future, another rocket 
similar to this one will be orbited about 
the Moon. It is to be noted, however, 
that there will be no mice on the flight 
since the Russians have discredited the 
cheese theory. (Besides, Flunkout II, 
has top priority.) 
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HUGHES MASTERS FELLOWSHIPS. The Hughes Masters Fellow- 
ship Program offers unusual opportunities for academic training 
leading to a master’s degree... and, in addition, provides each fellow 
with practical experience in the professional field of his choice. 


Approximately one hundred new awards will be made by Hughes in 
1960 to qualified applicants who possess a bachelor’s degree in 
science or engineering. Additional awards are open to qualified appli- 
cants interested in business administration and education. 


Hughes conducts extensive research and development in the scientific 
and engineering fields. While working for Hughes, fellows may be 
assigned to such areas of Research & Development as: microwave 
devices, parametric amplifiers, masers, infrared search and track 
systems, microminiaturization, antenna arrays, simulation methods, 
propagation, data handling, human factor analysis——and to a 
variety of engineering areas such as guided missiles, weapons con- 
trol systems and systems analysis. 


A selected group of award winners will be offered a FULL STUDY 


PROGRAM. Participants in this program will receive fellowshi| 
permit them to attend an outstanding university on a full tim! 
during the regular academic year with a substantial stipend. ! 


Other award winners will be assigned to the WORK STUDY PRG 
and will attend a university sufficiently near a facility of the 
Aircraft Company to permit them to obtain practical experie> 
a professional field of their choice, by working at the compan 
time each week. An appropriate stipend will also be awarded. | 


After completion of the Master’s Program, fellows are eligible ta 
for HUGHES STAFF DOCTORAL FELLOWSHIPS. | 


The classified nature of work at Hughes makes eligibility for ‘s¢ 
clearance a requirement. | 


Closing date for applications: January 15, 1960. 


How to apply: Write Dr. C. N. Warfield, Scientific Education, b 
Aircraft Company, Culver City, California. 


| 
| 
| 


Hughes 


Fellowship 
Programs 


3 
Se 


RD HUGHES DOCTORAL FELLOWSHIPS. If you are inter- 
1 studies leading to a doctor's degree in physics or engineering, 
‘invited to apply for one of approximately 10 new awards in the 
foward Hughes Doctoral Fellowship Program. 


nique program offers the doctoral candidate the optimum 
ation of high-level study at an outstanding institution plus 
al industrial experience in the Hughes laboratories. 


joward Hughes Doctoral Fellowship provides approximately 
) annually. Of this amount $1,800 is for tuition, books, fees, 
and research expenses. The remainder is the award of a cash 
| and salary earned by the fellow. 


; conducts extensive research and development in the scientific 
gineering fields. Typical programs include: network analysis 
athesis, semiconductor materials, plasma electronics, commu- 
ns, computing...and solid state physics, atomic and nuclear 
3, tests of the general theory of relativity, chemistry, physical 
try and metallurgy, information theory, mechanics of struc- 


tures, electro-mechanical propulsion systems, and systems analysis. 


Howard Hughes Doctoral Fellowships are open to outstanding stu- 
dents qualified for admission to graduate standing. A master’s 
degree, or equivalent graduate work, is considered very desirable 
before beginning the Fellowship Program. 


The classified nature of work at Hughes makes eligibility for security 
clearance a requirement. 


Closing date for applications: January 15, 1960. 


How to apply: Write Dr. C. N. Warfield, Scientific Education, Hughes 
Aircraft Company, Culver City, California. 
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Creating a new world 
with ELECTRONICS | HUGHES 
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Quietly getting under way this  se- 
mester here at the University of Illi- 
nois is a new intern program for pros- 
-pective engineering teachers. This pro- 
gram is being carried out in the de- 
‘partments of Mechanical and Electri- 
cal Engineering under the sponsorship 
of the Ford Foundation. The pilot pro- 
gram will, over a period of four years, 
involve a total of thirty graduate en- 
gineering students, each of whom will 
‘participate for four semesters. Each fall, 
beginning this fall, there are to be ten 
students starting the program, five from 
the Department of Electrical Engineer- 
ing and five from the Deparment of 
Mechanical Engineering. (This fall, 
because one of the accepted applicants 
dropped out of the program too late to 
be replaced, there are only nine. Next 
year there will be eleven starting the 
program.) In the course of each in- 
tern’s two years he will work toward 
his Master of Science Degree, which 
he will obtain after three or four se- 
mesters, in the former case continuing 
work toward his doctorate in the final 
semester of his participation in the pro- 
gram. In addition to a half to two- 
thirds academic load, the graduate stu- 
dents are involved in two other phases 
of this program designed to prepare him 
for a teaching career. He gains teach- 
ing experience through a phase in teach- 
ing plan which softens the transition 
from student to teacher. He also active- 
ly participates in a series of seminars on 
a wide variety of subjects. Each student 
receives an annual stipend of $2,000 to 
defray the cost of living at the Univer- 
sity. 

This program was envisioned about 
two and a half years ago as a reply to 
a problem posed by the provost of the 
University of Illinois, Gordon N. Ray: 
How is your department going to insure 
an adequate supply of instructors for 
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TEACHING 


INTERNES 


By Bill Andrews 


the anticipated increase in enrollment ? 
This was passed by Dean William L. 
Everitt of the College of Engineering 
to Professor Seicho Konzo, Chairman 
of the College’s Graduate Committee. 
The ideas worked out by Professor 
Konzo are essentially the program now 
under way. It was decided to submit 
the plan to the Ford Foundation, which 
had shown recently an interest in the 
problems of engineering education. They 
suggested a few minor changes in the 
plan, such as including students in only 
two departments rather than through- 
out the college of engineering, and then 
approved the program. All this took 
only about six months. However, it 
was still too late to get started the 
fall, 1958, semester, so it was begun 


this fall. 


The selection of the interns began 
last year with the notification of the 
various colleges of engineering across 
the country of the program. By the clos- 
ing date for applications, February, 
1959, the College had seventy-five ap- 
plications for the ten available positions. 
The successful applicants were notified 
in March and reported here to begin 
this September. Among the considera- 
tions in selecting the candidates were 
scholarship (A “B” average or standing 
in the top twenty per cent of his gradu- 
ating class was required to be consid- 
ered.), three letters of reference from 
engineering instructors, and a real in- 
terest in the engineering teaching pro- 
fession. An attempt was also made to 
distribute the scholarships so that a 
large number of schools would be rep- 
resented. (The nine men presently en- 
rolled in the program represent eight 
universities, with only the University 
of Alberta represented twice.) Although 
the program is primarily intended for 
those just receiving their B.S. degree, 
consideration is also given recent gradu- 


ates now serving in industry or teach- 
ing. 

It should be noted that the Univer- 
sity of Illinois does not stand to gain 
from this program directly in terms of 
available teachers. This is because of a 
clause in the program that none of the 
men completing the program will be 
offered positions at the University of 
Illinois for a period of five years, and 
then only upon application by the stu- 
dent. The purpose of this program is not 
to augment the teacher supply for the 
host school. 

The graduate work done by the stu- 
dents is not appreciably affected by the 
nature of the program. The foreign 
language requirements of the Ph.D. are 
anticipated by the students and courses 
taken to meet them. Other than these, 
most of the courses taken are advanced 
engineering courses. This phase of the 
program occupies approximately three- 
fifths of the student’s time, the remain- 
der divided between the two unique 
phases of the program. 

The teaching intern concept of the 
program is one of the real innovations. 
Here the student first learns teaching 
from observing outstanding instructor 
experts, grading papers, working with 
laboratory groups, and finally, in their 
final semester in the program, taking 
over an actual class, giving it with a 
minimum of supervision from the col- 
lege staff. Each student is assigned an 
instructor as his advisor. This instruc- 
tor has been chosen by the department 
for his particular teaching abilities. 
Thus avoiding the shock of being hand- 
ed a book and being told he has sixteen 
weeks to cover this material, which is 
rather discouraging to a_ prospective 
teacher, the intern is phased into actual 
teaching in gradual steps. In some cases 
it is felt that the student is qualified 
to go directly into laboratory work, so 


49 


50 


SALES 
ENGINEERING 
UNLIMITED 


DEANE KEUCH 
Purdue University ‘53 


D.... KEucH, one of 136 Dunham-Bush sales 
engineers, knows the advantages of being associated with a 
dynamic young company with extensive product lines. 


Following his engineering studies at Purdue, Deane joined 
Dunham-Bush as a trainee and soon became an application 
engineer. After a relatively short time he was assigned his own 
territory, working out of the Cleveland area sales office. 


In calling on consulting engineers, architects, plant engineers, 
wholesalers, contractors and building owners, Deane (like all 
Dunham-Bush sales engineers) finds it reassuring to be backed by 
his area Office and the facilities of Dunham-Bush laboratories. 


Equally reassuring is the availability of complete lines. The range 
of Dunham-Bush refrigeration products runs from compressors 
to complete systems; the range of air conditioning products 
extends from motel room conditioners to a hospital’s entire air 
conditioning plant. The heating line is equally complete: from a 
radiator valve to zone heating control for an entire apartment 
housing project. The Dunham-Bush product family even includes 
specialized heat transfer products applicable to missile use. 


If you'd like to know more about the company 
that offers “Sales Engineering Unlimited”, send for a copy of 
“This is Dunham-Bush”, 


AIR CONDITIONING, REFRIGERATION, 


HEATING PRODUCTS AND ACCESSORIES 


Dunham-Bush, inc. 


WEST HARTFORD 10, e CONNECTICUT, e U.S.A. 
SALES OFFICES LOCATED IN PRINCIPAL CITIES 


that a number of students are now, in | 
their first semester in the program, act-|) 
ually working with lab sections. 


| 
The final phase of the course is a}, 
series of weekly two hour Bs | 
These will require a certain amount 
of outside reading on the part of the | 
interns in preparation, and a great deal |}, 
on the part of the particular intern who | 
is conducting each. The variety of sub- 
jects projected suggests the variety of 
purposes indulging them. Some are 
highly practical in teaching the stu- 
dents certain subject material, classroom 
psychology, and information about test- 
ing methods. Others will be of more 
broadening value. These will cover such 
diverse subjects as jazz, sociological 
problems, and fine arts. In addition to 
the actual information which is avail- 
able through these seminars, the stu- 
dents get invaluable experience in group 
dynamics and general class handling. 
Each of the students will be chairman 
of one or more of these seminars and, 
at other times, recorder-reporter, who 
must prepare a summary of the proceed- 
ines. He gets opportunities to observe 
how individuals are “drawn in” to the 
discussion and how to think on his feet. 


Preparing for teaching through this 
pilot program are nine men with only a 
desire to teach engineering in common. 
They come from Canada and Okla- 
homa, Kansas and the Bronx, up-state 
New York and suburban Chicago. One | 
thirty-five year old intern is the father | 
of three while another is twenty-one. 
Their interests run from Thermody- 
namics to Microwave Communications. 
Of the nine, five are ME’s, three EE’s, 
and one, Gordon Anderson, has trans- 
ferred to the department of physics and 
is working under the program in this 
department. 


It is the hope of the department that 
this program will prove itself worthy 
of its expectations and eventually spread 
to other universities. The shortage of 
engineering instructors is particularly 
serious in the smaller engineering 
schools where there are relatively few 
graduate students who can _ handle 
classes themselves, and who are likely 
to stick with their alma mater as a 
teacher. It is thus a responsibility, the 
bigger of engineering colleges to help 
meet this demand. 


Perhaps an indication of the stu- 
dents’ impressions of the program thus 
far can be drawn from the opinion of 


Ed Yellin: 


“The projected program, and_ the 
manner in which it has thus far been 
iunplemented, certainly indicate = that 
those of us in the program will be both 
psychologically and educationally pre- 
pared to enter the engineering teaching 
profession.” 


THE TECHNOGRAPH 


...ahand in things to come 


Probing the atom...for you 


The boundless energy of the wranium atom means a brighter future 


Every day brings the benefits of atomic energy closer to our 
daily living. It presents a whole new field of exploration for scientists all 
over the world. 

A longer, healthier life is hopefully ahead as radiation is help- 
ing doctors learn more about the basic processes of life by revealing how 
certain elements are put to work by the body. The controlled rays of the 
atom are also being used to pin-point malignant tissues for subsequent treat- 
ment. And radiation studies of how plants absorb nutrition from sun and 


soil are showing the way to improved food supplies. 


These are but a few of the vital jobs being done by radioisotopes 
—radioactive materials created in atomic reactors at Oak Ridge, Tennessee 
... the great atomic energy center operated by Union Carbide for the U. S. 
Atomic Energy Commission. The people of Union Carbide will continue 
their pioneering research in atomic energy—and in the vital fields of alloys, 


carbons, chemicals, gases and plastics—to bring you a brighter future. 
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Learn about the opportunities 
at Union Carbide in carbons, 
chemicals, gases, metals, plastics 
and nuclear energy. Literature 
is available at your placement 
office or write to V. O. Davis, 
Union Carbide Corporation, 30 
East 42nd Street, New York 
i eIN eA 


.-.-a hand 
in things to come 
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MARS outstanding design SERIES 


automated bridge 


The bridge of tomorrow will be self-activating, 
equipped with electric-eye controls and an anti-freeze sys- 
tem. No overhead structures will obstruct the view, or 
interfere with radio reception, according to Robert J. 
Companik of Chicago. 

In his design, the bridge is operated by pressure 
pumps that draw water from the canal into the hollow 
structure and hold it shut by the weight of the water. 
To allow boats to pass, pressure is released, counter- 
weights pull the sections together, and the bridge opens. 
An electric eye down the canal activates the opening and 
the bridge does not close until an eye on the other side 
is passed. Heating units keep both eyes free from snow 
and ice, and a brine system keeps the bridge in operation 
in freezing weather. 


Many ingenious solutions to traffic and other prob- 
lems are on the boards today. To make their ingenuity 
clear, and to translate them from idea into reality, re- 
quires the best of drafting tools. 


In pencils, of course, that means Mars, long the 
standard of professionals. Some outstanding new prod- 
ucts have recently been added to the famous line of Mars- 
Technico push-button holders and leads, Lumograph 
pencils, and Tradition-Aquarell painting pencils. These 
include the Mars Pocket-Technico for field use; the efh- 
cient Mars lead sharpener and “Draftsman” pencil sharp- 
ener with the adjustable point-length feature; Mars Lu- 
mochrom, the color-drafting pencils and leads that make 
color-coding possible; the. new Mars Non-Print pencils 
and leads that “drop out” your notes and sketches when 
drawings are reproduced. 


The 2886 Mars-Lumograph drawing pencil, 19 de- 
grees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom color-drafting pencil, 24 colors. 


J.S.|§|/TAEDTLER INC. 


HACKENSACK, NEW JERSEY. 


at all good engineering and drawing material suppliers 
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Magnetic Pump for Reactor 
Produced | 


The world’s largest permanent mag} 
net is scheduled to work in America’s’ 
Atomic Energy Program. It will hel 


to be operated by the Argonne Nationall|). 
Laboratory for the Atomic Energyyy 
Commission. To be known as the Ex-+) 
perimental Breeder Reactor $$ (EBR-) 
II), this reactor will produce electrical] 
power on the Argonne Idaho Division) 
site at the National Reactor Testing}! 
Station near Idaho Falls, Idaho. 


The magnet weighs 1720 pounds, 
and is made of Alnico V material. The} 
overall dimensions of the magnet are} 
52%4 by 36 by 10 inches. It has a gap 
length of 1614 inches and a gap volume 


of 1584 cubic inches. 


The magnet was checked in a 3000 
hour test at temperatures up to 750 de- 
grees F prior to its being put into serv- 
ice at the Argonne National Labora- 
tory. 


The huge permanent magnet will 
help in the pumping of the highly radio- 
active sodium at elevated temperatures. 


The pumps operate without moving 
parts. This is achieved by the interac- 
tion between a current passing through 
the sodium at right angles to a strong 
magnetic field. This interaction pro- 
duces a force in the sodium when di- 
rected through a closed piping system 
serving as a continuous supply of liquid 
sodium. 


STATEMENT REQUIRED BY THE 
ACT OF CONGRESS OF AUGUST 24, 
1912, AS AMENDED BY THE ACTS OF 
MARCH 3, 1933, AND JULY 2, 1946 
(Title 39, United States Code, Section 233) 
SHOWING THE OWNERSHIP, MAN- 
AGEMENT, AND CIRCULATION 

Of The Illinois Technograph published 
October, November, December, January, 
February, March, April and May, at Ur- 
bana, Illinois for October 1, 1959 

1. The names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: 

Publisher, Illini Publishing Company, 
620 E. John St., Champaign, Illinois; 

Editor, Dave Penniman, 215 Civil Engi- 
neering Hall, Urbana, Illinois; 

Business Manager, Roger Harrison, 215 
Civil Engineering Hall, Urbana, Illinois. 

2. The owner is: the Illini Publishing 
Company, a non-profit corporation. 

3. The known bondholders, mortgagees, 
and other security holders owning or hold- 
ing i per cent or more of total amount of 
bonds, mortgages, or other securities are: 
none. 

4. Paragraphs 2 and 3 include, in cases 
where the stockholder or security holder ap- 
pears upon the books of the company as 
trustee or in any other fiduciary relation, 
the name of the person or corporation for 
whom such trustee is acting; also the state- 
ments in the two paragraphs show the affi- 
ant’s full knowledge and belief as to the 
circumstances and conditions under which 
stockholders and security holders who do 
not appear upon the books of the company 
as trustees, hold stock and securities in a 
capacity other than that of a bona fide 
owner. 

Roger L. Harrison, Business Manager. 

Sworn to and subscribed before me ‘this 
10th day of October, 1959. 

(SEAL) H. -B.. York. 

(My commission expires Dec. 30, 1963) 
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Raytheon Graduate Program 


FOR STUDY AT HARVARD 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
AND CALIFORNIA INSTITUTE OF TECHNOLOGY 
IN 1960-61 


The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers at Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard University, 
Massachusetts Institute of Technology and California 
Institute of Technology, to pursue at Raytheon’s ex- 
pense, regular courses of study leading to a master’s 
or doctor’s degree in science or engineering in the institu- 
HARVARD tion of their choice. 


The Program requires, in general, two or three semesters 
of study, depending on circumstances, with the summer 
months spent in the Company’s research, engineering, or 
manufacturing divisions. It includes full tuition, fees, 
book allowances and a salary while at school. Students 
are eligible for health, accident, retirement and life insur- 
ance benefits, annual vacation and other privileges of 
full-time Raytheon employees. 


To be considered for the Program, applicants must have 
a bachelor’s degree in science or engineering, and should 
have outstanding student records, show technical prom- 
is ® ise, and possess mature personal characteristics. They 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY may apply for admission to the Program in anticipation 
| of becoming employees of Raytheon. 


YOU ARE INVITED TO ADDRESS YOUR INQUIRY 
to Dr. Ivan A. Getting, Vice President, Engineering 
and Research, outlining your technical background, 
academic record, school preference, and field of interest, 
prior to December 1, 1959. 


RAYTHEON COMPANY, Waltham 54, Mass, 


Excellence in Electronics 


CALIFORNIA INSTITUTE OF TECHNOLOGY 
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Number Two of qa Series ENGINEERING GRADUATES—YOUR 


STEPPIN 


Steady acceleration to escape velocity is 
mandatory to place a space vehicle into success- 
ful orbit. So too, your career must accelerate. 


At McDonnell—you alone will determine 
your rate of ascent. Favorable conditions pre- 
vail—professional association, counselling, sup- 
plementary training, rotational assignments— 
but you are at the controls and must contribute 
your own technical] ability and initiative. You 
will be bounded only by your own ambitions. 


RATION 


Learn more about our company and com- 
munity by seeing our Engineering Representa- 
tive when he visits your campus, or, if you 
prefer, write a brief note to: Raymond F. Kaletta 


Engineering Employment Supervisor 
P.O. Box 516, St. Louis 66, Missouri 


A ¢ 


Monitoring a thermal-stress test in the Transient Heat Facility are 
Project Mercury staff members, True E. Cousins, BSAE, U. of Kan- 
sas, '58, on the left, and Eugene G. Shifrin, BSME, U. of lowa, ’55. 


‘DONNELLZ , * | 
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The Campus at Night... 


WHAT THE CAMPUS LOOKS LIKE 
AFTER THE SHADES ARE DRAWN 
AND THE CAT PUT OUT 
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AT LAST! 
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AND AT BEVIER HALL 
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POWER PLANT (M.E. 263 PROVING GROUND) 
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E.E. COMES THROUGH! 
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LATE FOR THE GAME 
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Avr brake for a spaceliner 


The earth's atmosphere, one of the biggest obstacles to getting into outer 
space, can be one of our biggest assets coming back. At Douglas we are 
investigating how we can use its braking effects on rockets returning from 
deep space trips at far faster than ICBM speeds. Success will allow us to 
increase payloads by reducing the weight of soft landing systems. This 
technique also will aid us in pinpointing landing areas. Current reports show 
real progress. Douglas is engaged in intensive research on every aspect of 
space planning, from environmental conditions on other planets to the 
destroyer-sized space ships necessary to get there. We invite qualified 
engineers and scientists to join us. Write to C. C. LaVene, Box 600-M, Douglas 
Aircraft Company, Santa Monica, California. 


Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys- 


tems, irons out a problem with Arthur E. Raymond, DO U G LAS 
Senior Engineering Vice President of 


MISSILE SYSTEMS ll SPACE SYSTEMS Mf MILITARY AIRCRAFT Ml JETLINERS ll CARGO TRANSPORTS ll AIRCOMB @ GROUND-HANDLING EQUIPMENT 
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Edited by Paul Cliff 


Sputtered Resistors Make High 
Component Density Possible 


Sputtered thin-film resistors, formed 
from refractory metals such as tantalum 
and titanium, may be one of the more 
important developments in microminia- 
ture electronics. Such resistors can be 
produced on glass or ceramic bases in 
lines as narrow as I mil (0.001 inch), 
spaced 1 mil apart, thus producing ex- 
tremely high resistance in a small area. 

Research in sputtering, an old tech- 
nique in which ionized gas molecules 
bombard a cathode, dislodging atoms of 
metal which then redeposit on nearby 
surfaces, has been conducted at Bell 
Laboratories for several years. 

The newly announced miniature re- 
sistors owe their success to a high pre- 
cision masking process, which makes it 
possible to produce the thin films in 
specifically restricted locations. An ex- 
pendable copper mask is used for this 
operation. 

In producing a resistor, an over-all 
thin film of copper is first deposited 
onto the ceramic or glass base, for ex- 
ample, by sputtering. Then, the desired 
pattern is etched into the copper surface 
by standard photoetching techniques, 
leaving the bare substrate exposed. Tan- 
talum, other refractory metals, or elec- 
trically useful alloys are then deposited 
onto the etched copper pattern, and the 
whole unit placed in an etching bath. 
The copper with its overlay of tanta- 
lum is removed, leaving behind only 
the tantalum which was in direct con- 
tact with the bare surface. Since the 
masks are extremely thin, fine detail 
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is possible. Also, since the sputtered ma- 
terials adhere to the substrate itself, sup- 
port considerations are not necessary 
and complex patterns can be produced. 


“Goer’—New Military 
Transporter 


A new type of off-road transport ve- 
hicle, capable of delivering military sup- 
plies across-country to widely dispersed, 
fast moving units of the atomic age 
Army, is being manufactured by Le 
Tourneau - Westinghouse. 

The giant rubber tired machine, dub- 
bed the “Goer” for its ‘“‘go-anywhere” 
mobility, is a strict departure from con- 
ventional Army trucks and transporters. 
Instead of following the historic pat- 
tern of being a military development 
which might one day be adapted to 
civilian use, it is essentially a “plow- 
share hammered into a sword.” For the 
most part, Goer design principles and 
components have been adapted from 
those which have given mobility, agility 
and durability to commercial earthmoy- 
ing machines in the United States since 
before World War II. The Goer’s two- 
wheel prime mover; articulated, wagon- 
type electric steering; high ground clear- 
ance; springless suspension, rugged, sim- 
ple power train; and six foot-tall rub- 
ber tires are all common to modern 
earthmoving equipment. 

Two Goer prototypes—a 5,000-gal- 
lon fuel tanker and 15-ton cargo carrier 
negotiated a series of rugged rough-ter- 
rain problems which proved impossible 
for a fleet of conventional Army trucks 
and transporters. Fully loaded, the 


i 


Goers climbed slopes, threaded thei 
way between boulders, scaled a vertical 
wall, skimmed over a sand trap, snakee 
their way through whip-deep mud pit) 
and topped the whole performance of 


by swimming across an inland lake. | 


New Copper Paste for Screen | 
Printing 


A new method for producing printec 
wiring directly on ceramic basis witha 
out the use of adhesives has recently 
been developed by Bell Telephone Lab: 
oratories. The basis of the new process; 
which uses standard silk screening tech- 
niques for forming the pattern, is a spe? 
cially formulated copper-bearing paste. 
Following the printing of the des‘red 
pattern on the ceramic base, the piece 
is fired in a two-step process, resulting 
in a clean, durable pattern with ex- 
cellent electrical characteristics. 

In present methods of production, a 
sheet of copper foil is usually bonded to 
the ceramic or plastic base with an ad- 
hesive. Ihe desired pattern is then pro- 
duced by one of several methods usual- 
ly involving the removal of undesired 
material. The bond of the copper to 
the base thus is dependent on _ the 
strength of the adhesive. Often, it fails 
during subsequent processing operations, 
such as soldering or assembly. 

With the new process, a paste is pre- 
pared from a finely ground mixture of 
copper oxide and a special glass frit, 
blended with a standard silk screen 
printing vehicle. The paste is used to 
print the pattern on the ceramic, and 
the “card” is heat-dried to remove solv- 
ents. After drying, the card with its 
pattern is fired in air at 750°C fos 
twenty minutes to burn off the printing 
vehicle. This operation leaves a non- 
conducting copper oxide pattern, ready 
to be reduced to metallic copper. 

The second firing operation is con- 
ducted at 850°C for thirty minutes, in 
a controlled atmosphere containing hy- 
drogen, nitrogen, and oxygen. The hy- 
drogen in the atmosphere reduces the 
copper oxides to metallic copper, while 
the oxygen prevents reduction of other 
oxides in the system and promotes good 
wetting of the glass frit and the cer- 
amic. Without the oxygen present, a 
poor bond results. 


Rechargeable Nickel-Cadmium 
Batteries 


A versatile selection of compact, re- 
chargeable, sealed _ nickel-cadmium 
cells and batteries designed for battery- 
operated devices requiring high energy 
has been introduced by Burgess Battery 
Company. 

The hermetically sealed construction 
of the new units, eliminating routine 
maintenance and the addition of liquids 
required by earlier nickel-cadmium bat- 
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eries, represents a major advance in 
econdary battery technology. 


Burgess will market individual cells 
n eight sizes, as well as a range of mul- 
iple cell batteries in numerous  volt- 
iges. The individual cells, rated at 1.25 
‘olts, include six button-type units 
anging from a finger-tip sized cell only 
our-tenths of an inch in diameter to 
me slightly larger than a silver dol- 
ar. Long-lasting single-cell batteries in 
venlight (AA) and standard flashlight 
yattery (ID) sizes also are available. 

A virtually unlimited variety of mul- 
iple cell nickel-cadmium batteries could 
ye designed from the cells to fill the 
videly varying requirements of indus- 
rial product designers and_ electronic 
‘ngineers. 

Development of a unique conductive 
ilver wax inter-cell connection makes 
ossible broad flexibility for nickel-cad- 
nium battery designs. A dab of silver 
wax on the positive and negative sides 
of each cell permits cells to be connect- 
d in series merely by being stacked in 
i column. The ability of the wax to 
nold itself to any contour between the 
cells assures a permanent inter-cell con- 
rection which will not break even under 
-ugged handling. 

Recharging will restore the new 
uckel-cadmium batteries to peak operat- 
ng efficiency hundreds of times. Re- 
sponse of the cells is equally good to 
sither a slow or fast charge. The nickel- 
sadmium batteries are not affected ad- 
versely by long idle periods either in a 
sharged or discharged state, and they 
yperate in a temperature range of 0 to 
115 degrees F. 

In tests, engineers have demonstrated 
10w the normal life of nickel-cadmium 
Jatteries can be extended many times 
xy recharging before they discharge 
nore than one-half of their capacity. 


Winners of Highway Bridge 
Design Announced 


Award winners of the $44,000 Steel 
Highway Bridge Design Competition 
sponsored by U. S. Steel’s American 
Bridge Division were named. 

Top winner in the professional classi- 
ication was Allan M. Beesing, struc- 
ural design engineer with James J. 
ViacDonald, Buffalo, N. Y., consulting 
ngineer. He was awarded $15,000 for 
lis entry. 

First award in the student classifica- 
ion went to a joint entry submitted by 
Niels Gimsing and Hans Nyvold_ of 
Sopenhagen, Denmark. Both men were 
tudents at the Technical University of 
Yenmark. They will share $4,000 for 
heir entry. 

The competition, conducted under 
he auspices of the American Institute 
f Steel Construction, Inc., required en- 
rants to design a steel bridge to carry 
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a two-lane crossroad over a modern 
four-lane highway. It was open to pro- 
fessional design engineers and college 
engineering students anywhere in the 
world. 

Winning entries were selected on the 
basis of originality of design, utilization 
of the properties of steel, economy, and 
appearance. 

According to A. J. Paddock, presi- 
dent of American Bridge Division, the 
selection of the particular problem fea- 
tured in the competition is especially ap- 
propriate to the construction of Amer- 
ica’s 41,000-mile interstate and defense 
highway system over the next 15 years. 
It is estimated that more than one 
bridge will be required for each mile 
of the high speed highway network. 

Beesing’s top-award design is a grace- 
ful welded steel girder structure which 
bridges, in a single span, a four-lane 
divided highway. The skillful combina- 
tion of carbon and high strength steels 
and design innovations permits the abut- 
ments to be moved back from the shoul- 
ders and eliminates the need for a center 
pier. 

The Gimsing-Nyvold entry is a weld- 
ed two-span frame bridge designed for 
mass production and requiring minimum 
field erection. Construction work is re- 
duced to a few riveted or bolted con- 
nections. 

Four of the 15 awards were made to 

foreign entries. “Iwo went to student 
entries, the other two being awarded 
to professional entries. 
w It as the consensus of the judges 
after completing their work that the 
professional entries were outstanding 
and indicated that they represented a lot 
of thought and effort. As for the stu- 
dent entries, they commented: “future 
of bridge design is in good hands.” They 
were surprised and delighted at the 
quality of work turned in by students, 
one saying, “This is better than I could 
have done in my college days, which 
means better students today and speaks 
well of educational advances.” 


Compact Cathode Ray Tube 
Produced 


The development of a newly de- 
signed, compact ‘““Wamoscope”—a cath- 
ode ray tube capable of presenting 
microwave frequency information di- 
rectly on its screen—was announced by 
Sylvania Electric Products Inc. 

Dr. Robert M. Bowie, vice president 
Sylvania Research Laboratories, said 
the new tube, which was developed for 
use in advanced electronic systems ap- 
plications, does not require a solenoid, 
a bulky focusing structure requiring an 
external source of electric current. The 
“Wamoscope” is only slightly longer 
than conventional television picture 
tubes. 


The improved ‘Wamoscope”  oper- 
ates over a frequency range of 2 to 10 
kme, and will be particularly important 
in high-resolution ralar applications, Dr. 
Bowie said. The new tube has a signal 
coupler incorporated within the tube en- 
velope and ‘“‘spot size’ has been im- 
proved to 160 lines per inch at the cen- 
ter of its 10-inch screen. 


Stainless Steel Pump for Yankee 
Atomic Electric Plant 


Shown at Westinghouse Electric 
Corporation’s atomic equipment depart- 
ment, a 16,000-pound canned motor 
pufmp volute is being made for the 
Yankee Atomic Electric Company’s 
134,000-kilowatt nuclear power plant 
at Rowe, Mass. The finished canned 


motor pump, which will be hermetical- 
ly sealed, will be over 11 feet high and 
will weigh 39,000 pounds. Along with 
three other units, the canned motor 
pump, rated at 1600 horsepower, will 
circulate radioactive water at 496 de- 
grees F through the nuclear reactor sys- 
tem at a rate of 23,700 gallons per 
minute at a system pressure of about 
2000 pounds per square inch. There 
will be an 80-psi pressure rise across 
the pump. Both the rotor, or rotating 
part, and stator, or stationary part, of 
this type of pump are encased, or “can- 
ned,” in metal. Water being circulated 
flows through the space between the 
rotor and the stator, thus acting as a 
coolant and lubricant. 


Skin-Diver Patrol 


Skin divers patrol submarine cables 
of an electric utility company. The 
divers are able to check the cables at a 
rate up to two miles per day in depths 
up to 40 feet and one-half mile per day 
in deeper water, where decompression 
is required after 35 minutes’ exposure. 
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Could this be a picture of you tomorrow? In 
the fall of 1958, it was Jack Carroll, principal 
speaker at the opening of Electronic Associ- 
ates’ modern new plant in Long Branch, N. J. 


Jack Carroll (right) discusses the new equip- 
ment he has just seen during a visit with 
Henri Busignies, President of ITT Laborato- 


ries (center) and Anthony Pregliese, ITT Pub- 
lic Relations. 
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An Editor of a Top Engineering Publication ? 


JACK CARROLL, MANAGING EDITOR OF ELECTRONICS MAGAZINE, 
ROSE TO A TOP POST IN LESS THAN TEN YEARS 


Are Jack Carroll’s shoes your size? 


“Tf it’s scope you want, try keeping on top of every- 
thing that’s hot in electronics,” says John M. Carroll, 
ELECTRONICS’ Managing Editor at McGraw-Hill Pub- 
lishing Company. 

A Lehigh B.S. graduate in 1950, Jack has become 
an industry authority in less than 10 years. ““Knowing 
that the industry itself is looking to your magazine 
for the word on things is the most stimulating part 
about it. It’s your job to get the thinking of the men 
behind everything that’s new in the field. You work 
with the top of the profession. What engineer can 
resist that?” 

Wrote in College 


In his senior year at Lehigh, Jack got his first real 
taste of writing as editor of the college newspaper. He 
joined McGraw-Hill as editorial assistant on ELEC- 
TRONICS in 1950, took a 17-month “leave” in Korea, 
then became assistant editor in 1952 and associate 
editor in ’54. 

“By then I’d got my M.A. in physics at Hofstra on 
the McGraw-Hill Tuition Refund Plan, where the 
company pays half the cost. And since I was pro- 
moted to managing editor in 1957, I’ve been working 
after hours on my doctorate in engineering science at 
N.Y.U. This is an engineer’s outfit. You grow right 
along with your industry at McGraw-Hill,” says Jack. 
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. McGraw-Hill 


“The engineer who chooses a McGraw-Hill career 
need have no fear of winding up in a corner on one 
part of one project. You work with the new... the 
experimental .. . the significant. Sitting down with 
the leaders of your field is part of the job. Your as- 
signment? Interpreting today’s advanced thinking for 
the rest of your field.” 


McGraw-Hill Tuition Refund Plan 


All of our editors have the opportunity to continue 
their education in their chosen fields under the 
McGraw-Hill Tuition Refund Plan. Physics, eeonom- 
ics, aerodynamics, and business management are typi- 
cal of the courses they may choose. 


You May Be The Right Man 


How about writing experience? It helps, but if you 
like to write—and engineering is your profession— 
that’s the main thing. 

Would you like to learn what opportunities 
McGraw-Hill offers in your field? Write for “Careers 
in Publishing At McGraw-Hill.” Tell us about your 
background, college record, outside activities and 
why you seek a career in engineering journalism. 

Write to: The Editorial Director, McGraw-Hill 
Publishing Co., Inc., 380 West 42nd Street, New 
York 36, New York. 


McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42nd STREET,NEW YORK 386, N.Y. 
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Cash Prizes! 


FOR 


BRAINTEASERS 


The TECHNOGRAPH will award $5 to each of the 
winners of the monthly brainteaser contests 
which will begin with this issue. The winner will 
be the person who turns in the greatest number 
of correct answers to the TECHNOGRAPH office 
in 215 Civil Engineering Hall. If there is a tie, the 
prize will be given to the entry with the earliest 
date. The deadline for entries this month is De- 


cember 10th. 
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A group of airplanes is based on a 
mall island. The tank of each plane 
holds just enough fuel to take it half- 
ay around the world. Any desired 
mount of fuel can be transferred from 
the tank of one plane to the tank of an- 
ther while the planes are in flight. The 
nly source of fuel is on the island, and 
or the purposes of the problem it is as- 
sumed that there is no time lost in re- 
fueling either in the air or on the 
ground. What is the smallest number of 
planes that will insure the flight of one 
plane around the world on a great cir- 
cle, assuming that the planes have the 
same constant ground speed and rate 
of fuel consumption and that all planes 
return safely to their island base? 

What is the radius of the largest cir- 
le that can be drawn entirely on the 
lack squares of a chessboard with 
squares that are two inches on a side? 

* 3K. * 

An amusing parlor trick is performed 
as follows. Ask spectator A to jot down 
any three-digit number, and then to re- 
peat the digits in the same order to make 
a six-digit number (e.g.. 394,394). 
With your back turned so that you can- 
not see the number, ask A to pass the 
sheet of paper to spectator B, who is re- 
quested to divide the number by 7. 

“Don’t worry about the remainder,” 
you tell him, “because there won't be 
any.” B is surprised to discover that you 
are right (e.g., 394,394 divided by 7 is 
56,342). Without telling you the result 
he passes it on to spectator C, who is 
told to divide it by 11. Once again you 
state that there will be no remainder, 
and this also proves correct (56,342 di- 
vided by 11 is 5,122). 

With your back still turned, and no 
knowledge whatever of the figures ob- 
tained by these computations, you di- 
rect a fourth spectator, D, to divide the 
last result by 13. Again the division 
comes out even (5,122 divided by 13 is 
394). This final result is written on a 
slip of paper which is folded and hand- 
ed to you. Without opening it you pass 
it on to spectator A. 

“Open this,’ you tell him, ‘and you 
will find your original three-digit num- 
ber.” Prove that the trick cannot fail to 
work regardless of the digits chosen by 
the first spectator. 

*% 


Two missiles speed directly toward 
~ach other, one at 9,000 miles per 
nour and the other at 21,000 miles per 
nour. They start 1,317 miles apart. 
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Without using pencil and paper, calcu- 
late how far apart they are one minute 
before they collide. 
The answers will appear next month. 
Here are the answers to last month’s 
brain-teasers. 


1. A= 10430 
B = 3970 
C= 2114 
D = 386 
2. 93 feet 
3. Ist trip — 15 m.p.h. 


2nd trip = 45 m.p.h. 
3rd trip = 90 m.p.h. 


4. Eldest Suto 
2nd $375 
3rd £525 
Hospital $825 


The answer to the coconut problem is 
fifteen. 

The most convenient device for solv- 
ing the first logic problem is to use a 
matrix with vacant cells for all possible 
pairings in each set. One cell is needed 
for pairing names with jobs, and an- 
other is needed for pairing names with 
cities. Each cell is marked so as to show 
whether or not the combination is pos- 
sible. 

Premise 7 eliminates the possibility 
that Smith is the fireman, and Premise 
2 tells us that Mr. Robinson lives in 
Los Angeles. Premise 3 and 6 inform 
us that the physicist lives in Omaha, but 
he can’t be Mr. Robinson nor Mr. 
Jones (who has forgotten his algebra). 
Mr. Smith is therefore the physicist, and 
Mr. Jones must live in Chicago. 

Premise 5 now permits us to identi- 
fy the brakeman as Jones. Since the 
fireman can be neither Smith nor Jones, 
Robinson must be the fireman, and 
Smith must be the engineer. 

The second logic problem left unan- 
swered last month is best handled by 
three matrices: one for combinations of 
first and last names of wives, one for 
first and last names of husbands and 
one to show sibling relationships. Since 
Mrs. White’s first name is Marguerite 
(premise), we have only two alterna- 
tives for the names of the other wives: 
(1) Helen Black and Beatrice Brown 
or (2) Helen Brown and_ Beatrice 
Black. 

Let us assume the second alternative. 
White’s sister must be either Helen or 
Beatrice. It cannot be Beatrice, because 
then Helen’s brother would be Black; 
Black’s two brothers-in-law would be 
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White (his wife’s brother) and Brown 
(his sister’s husband); but Beatrice 
Black is not married to either of them, 
a fact inconsistent with premise 4. 
Therefore White’s sister must be Helen. 
This in turn allows us to deduce that 
Brown’s sister is Beatrice and Black’s 
sister is Marguerite. 

Premise 6 leads to the conclusion that 
Mr. White’s first name is Arthur (Ar- 
thur Brown is ruled out because that 
would make Beatrice prettier than her- 
self, and Arthur Black is ruled out be- 
cause we know from premise 5 that 
Black’s first name is William). There- 
fore Brown’s first name must be John. 
Unfortunately premise 7 informs us that 
John was born in 1868 (50 years be- 
fore the Armistice), which is a leap 
year. This would make Helen older 
than her husband by one day more than 
the 26 weeks specified in premise 3. 
(Premise 4 tells us that her birthday is 
in January, and premise 3 tells us her 
husband’s birthday is in August. She 
can be exactly 26 weeks older than he 
if her birthday is January 31, his on 
August 1, and there is no February 29 
in between!) This eliminates the second 
of the two alternatives with which we 
stated, forcing us to conclude that the 
wives are Marguerite White, Helen 
Black and Beatrice Brown. There are 
no inconsistencies because we do not 
know the year of Black’s birth. The 
premises permit us to deduce that Mar- 
guerite is Brown’s sister, Beatrice is 
Black’s sister, and Helen is White’s sis- 
ter, but leave undecided the first names 
of White and Brown. 

In the problem of the stamps on the 
foreheads, B has three alternatives: his 
stamps are (1) red-red, (2) green- 
green, or (3) red-green. Assume they 
are red-red. 

After all three men have answered 
once, A can reason as follows: “TI cannot 
have red-red (because then C would 
see four red stamps and know immedi- 
ately that he had green-green, and if 
C had green-green, B would see four 
green stamps and know that he had 
red-red). Therefore I must have red- 
green.” 

But when A was asked a second time, 
he did not know the color of his stamps. 
This enables B to rule out the possibil- 
ity that his own stamps are red-red. Ex- 
actly the same argument enables B to 
eliminate the possibility that his stamps 
are green-green. This leaves for him 
only the third alternative: red-green. 


(Brainteasers courtesy of Scientific American) 
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CONVAIR/SAN DIEGO 


ENGINEERING~CONVAIR DIVISION OF 


GENERAL DYNAMICS 


3302 PACIFIC HIGHWAY, SAN DIEGO, CALIFORNIA 
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As an engineering, mathematics or physics 
major, you will soon be called upon to make 
one of the most important decisions of your life: 
Choice of Association. 


In making that decision, we hope you will choose 
the aerospace industry and Convair/San Diego. But 
whatever your choice, the selection of association 
must be made with meticulous care and keen aware- 
ness of what that decision will mean, not only 
immediately, but in years to come. 


To arrive at such an important decision, you will 
need all the information available to you. That is 
why Convair/San Diego is suggesting that you care- 
fully read a new booklet prepared for the express 
purpose of helping you make this vital decision. 


Within the twenty-four pages of this brochure, you 
will find detailed information about Convair, the 
General Dynamics Corporation, and the work of 
each group within the Convair/San Diego engineer- 
ing Department. 


Whether or not you decide to discuss your career 
with us in more detail, we sincerely believe you will 
be better equipped to make your decision after 
reading this brochure. 


If your placement office does not have a copy, we 
will be pleased to mail you one. Simply write to 
Mr. M. C. Curtis, Industrial Relations Administra- 
tor, Engineering, 
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DISTILLATION 
CHEMICALS SERVICE 
RESEARCH 


ROCKET FUEL : SUPER 
RESEARCH PRESSURES 


HOME 


HEATING OIL 


TESTING 


PLASTICS 
EVALUATION 


RESEARCH ADMINISTRATION 
AND PROCESS DESIGN 


This huge research center at Whiting, Indiana, is only 
part of Standard Oil’s research facilities. A recently 
completed technical service and quality control lab- 


Where the fuels of 


From time to time, we are asked if gasoline 
and oil today really are better than they were 
five or ten years ago. People can’t see the 
difference, smell it, or feel it. 


The answer is an emphatic yes. And this 
aerial view of Standard Oil’s research center 
at Whiting, Indiana, is graphic evidence of 
the extensive research work that goes on be- 
hind the scenes day in and day out. 


Thousands of research experts—chemists, 
engineers, and technicians—work together in 
Standard’s modern laboratories, improving 
present fuels and lubricants and developing 
new ones for cars that will not be a reality 
until about 1965! Rocket fuels, too, are being 
developed. Standard’s development of clean- 


STANDARD OIL COMPANY 


910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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CATALYST 


RESEARCH PRODUCT AND 


PROCESS DEVELOPMENT 


AUTOMOTIVE 
RESEARCH 


ENGINEERING 
RESEARCH 


EXPLORATORY 
RESEARCH 


oratory, not shown here, is the largest laboratory of 
its kind in the country. In addition, large research 
laboratories are operated by several affiliates. 


the future are born! 


burning, highly-reliable solid fuels has been a 
realcontribution to America’s missile program. 

Since our first research laboratory opened 
69 years ago, research scientists of Standard 
Oil and its affiliated companies have been re- 
sponsible for many.major petroleum advances 
—from making a barrel of oil yield more gas- 
oline to discovering a way to revive almost-dry 
wells. Each process had the effect of adding 
billions of barrels to America’s oil reserves. 


At Standard Oil, scientists have an oppor- 
tunity to work on a wide variety of challeng- 
ing projects. That is one reason why so many 
young men have chosen to build satisfying 
careers with Standard Oil. 


STANDARD } 


| 


THE SIGN OF PROGRESS... 
THROUGH RESEARCH 
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ENGINEERS ¢ PHYSICISTS 


Sylvania Encourages Scientific Heretics 


Who Can Utilize Unique and Unorthodox Thinking in 
Making State-of-the-Art Advances in Electronics, Electronic 
Countermeasures, Metallurgy, Semiconductors, Radar, 
Communications & Navigation Systems, Airborne Defense, 
Missiles, Computers, Lighting, Radio, Television, Plastics, 
Photography, Chemicals, Wire, Phosphors. 


To the young engineer and scientist 
who questions present hypotheses and 
who can combine unorthodox percep- 
tion with imagination, Sylvania ex- 
tends a climate of achievement. From 
these men, Sylvania foresees a number 
of tomorrow’s breakthroughs. If your 
ambition is to attain your fullest pro- 
fessional potential, these facts about 
Sylvania — one of the world’s fastest 
growing industrial organizations — 
merit your close attention. 


Started as a basement industry 
manufacturing incandescent lamps 
only 59 years ago, Sylvania today has 
23 laboratories and 46 plants located 
in 14 states across the nation. These 
69 modern facilities afford employ- 
ment to over 30,000 people. In the 
last 25 years sales have climbed from 
$6,000,000 to over 14 of a billion dol- 
lars. Strong as this industrial base is 
for the engineer and scientist, it was 
substantially reinforced in February 
1959 when Sylvania merged with 
General Telephone Corporation. The 
merger of these two growth com- 
panies will: 


e Increase ability to finance future 
growth and development 

e Add further diversification to al- 
ready broad commercial and defense 
product lines 

e Measurably increase research and 
development facilities 

e Give Sylvania the benefit of 
General Telephone’s wide experi- 
ence and background in foreign 
manufacturing and sales, 


Sylvania Prizes Individuality 


Sylvania’s success and reputation 
have long been based on the belief 
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that the success of the organization 
depends upon the personal success of 
the individual. The engineer/scientist- 
oriented management has given much 
thought and study to provide an en- 
vironment that kindles self-expression 
and creativity. Here you are assigned 
to a position where you can direct 
your training toward its greatest po- 
tential. Promotion from within the 
company gives impetus to your pro- 
fessional progress; assignments are 
frequently reviewed. 


There is no predetermined pattern 
of orientation, for the speed with 
which this is accomplished is up to 
the graduate; you are given a number 
of assignments with increasing 
responsibilities. Working directly 
with a project leader or senior 
engineer, you quickly confirm your 
special abilities and aptitudes. 


Large-Organization Strength 
With Small-Company 
Flexibility 

Each laboratory or plant is similar 
to an independent business at Syl- 
vania. Important decisions are made 
on the operating level by technical 
managers familiar with the problem 
at hand, who appreciate and accur- 
ately evaluate individual contributions. 


Whether your interests center on 
engineer management or scientific 
specialization, you will enjoy parallel 
paths for development at Sylvania — 
double opportunity to move forward 
with equal reward and status. Syl- 
vania encourages the publication of 
research articles, active participation 
in professional groups, attendance at 


meetings of engineering and profes- 
sional societies. It has long been 
Sylvania’s philosophy that these “ex- 
tracurricular” activities are of im- 
measurable importance to both the 
company and the individual, for com- 
munication increases comprehension 
and scientific curiosity—which are the 
forces that spark experimentation and 
discovery. 


Continual Advances 


In State-Of-The-Art 


The success of Sylvania in the ad- 
vanced areas of electronics has been 
maintained over the years by scien- 
tific and engineering excellence. Syl- 
vania’s encouragement of uninhibited 
technological thinking has led to a 
number of important breakthroughs 
across many technologies, such as: 
Data Processing Systems; Com- 
puters; Semiconductors; Electronic 
Flash Approach System; Space Tech- 
nology; Ceramic Stacked Tube; 
Electroluminescence; Bonded Shield 
Television Picture Tubes; Sarong 
Cathode Coating; First 110° Televi- 
sion Set. 


Generous Benefits 


Sylvania’s belief in the well-being of 
the individual has been amply dem- 
onstrated by liberal employee policies. 
Ranging from a savings and retire- 
ment plan to financial reimbursement 
for graduate study, these policies have 
helped set a standard for the elec- 
tronics industry. 


To explore fully the career advantages 
you can find with Sylvania, see your 
College Placement Officer; or write 
us for a copy of “Today and Tomor- 
row with Sylvania.” 


¥ SYLVANIA® 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


730 Third Avenue, New York 17, New York 
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PEA ECS 


The word space commonly represents the outer, airless regions of the universe. 
But there is quite another kind of “space” close at hand, a kind that will always 
challenge the genius of man. 


This space can easily be measured. It is the space-dimension of cities and the 
distance between them... the kind of space found between mainland and off- 
shore oil rig, between a tiny, otherwise inaccessible clearing and its supply 
base, between the site of a mountain crash and a waiting ambulance—above all, 
Sikorsky is concerned with the precious “spaceway” that currently exists be- 
tween all earthbound places. 


Our engineering efforts are directed toward a variety of VTOL and STOL 
aircraft configurations. Among earlier Sikorsky designs are some of the most 
versatile airborne vehicles now in existence; on our boards today are the ve- 
hicles that can prove to be tomorrow’s most versatile means of transportation. 


Here, then, is a space age challenge to be met with the finest and most practical 
engineering talent. Here, perhaps, is the kind of challenge you can meet. 


i KO RS KY For information about careers with us, please ad- 
dress Mr. Richard L. Auten, Personnel Department. 


One of the Divisions of United Aircraft Corporation 


STRATFORD, CONNECTICUT 
Til 


Begged, Borrowed, and... 


Engineer’s Glossary 


It is in process—So wrapped up in 
red tape that the situation is almost 
hopeless. 

We will look into it—By the time the 
wheel makes a full turn, we assume 
you will have forgotten about it 
also. 

A program—Any assignment that 
cannot be completed by one tele- 
phone call. 

Expedite—To confound 
with commotion. 

Channels—The trail left by inter- 
office memos. 

Coordinator—The guy who has a 
desk between two expediters. 

Consultant, Expert—Any ordinary 
guy more than 50 miles from here. 

To activate—To make carbons and 
add more names to the memo. 

To implement a program—Hire more 
people and expand the office. 

Under consideration—Never heard of 
i 

A meeting—A_ mass 
master minds. 

A conference—A place where conver- 
sation is substituted for the dreari- 
ness of labor and the loneliness of 
thought. 

Under active consideration—We are 
looking for it in the files. 

To negotiate—To seek a meeting of 
the minds without the knocking to- 
gether of heads. 

Re-orientation—G etting used to 
working again. 

Reliable source—TYhe guy you just 
met. 

Informed source—The guy who told 
the guy you just met. 

Unimpeachable source—The guy who 
started the ugly rumor originally. 

A clarification—To fill in the back- 
ground with so many details that 
the foreground goes underground. 


confusion 


mulling by 


Three tourists were standing on a 
street corner in North Africa. They 
were an Englishman, an Arabian, and 
an American. Just then a_ beautiful 
woman walked by. The Englishman 
said, “By jove!” The Arabian said, “By 
the prophet.” The American just shift- 
ed his chewing gum and said, “By mid- 
night!” 
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A meek little man walked into a bar- 
room and ordered two drinks from the 
burly bartender. He drank one of the 
drinks and poured the other into his 
shirt pocket. After about ten rounds of 
this procedure the bartender says, “Pal, 
why are you pouring the other drink 
into your shirt pocket?” 

The little man jumped up into the 
bartender’s face and snarled, “Mind 
your own business, you big bum, or I 
shall come over the counter and whale 
the fire out of you.” About that time a 
blurry-eyed mouse stuck his head out of 
the man’s shirt pocket and said, “That 
goes for your damned cat, too.” 


During the recent California drought 
everything was so dry that the trees 
were going to the dogs. 


> x. * 


Professor Lewellyn Rubin looked to- 
ward the next green, waggled his driver 
confidently, and declared, ““That’s good 
for one long drive and a putt.” He gave 
his club a mighty swing, blasted up 
about two inches of sod, and managed 
to get the ball about three feet from the 
tee. 

The caddy stepped forward, handed 
him his putter, and suggested, “Now, 
for one helluva putt.” 


co % *% 


Did you ever hear the story about 
the farmer who was milking a cow on 
the side of a mountain? He slipped and 
fell and would have gone down 500 
feet if he didn’t have something to hang 
onto... the poor cow saved him but 
the neighbors thought it was an air 
raid. 

“The editor just hanged himself.” 

“Have they cut him down?” 

“Not yet. He isn’t dead.” 

AL hic Pose 
Little Jack Horner 
sat in a corner 
Crib notes under his eye. 


He opened his book 
And took a quick look, 
And now he’s a Tau Beta Pi. 
Pop Robin returned to the nest and 
proudly announced that he had made 
a deposit on a new Buick. 


Three football players at differe 
schools had flunked their classes ati 
were dropped from the team. They oh 
together and talked about their mi 
fortune. The man from O.U. saw 
“That calculus was just too dam 
much.” The man from S.M.U. sai 
“Tt was trig that got me.” The gt 
from U. of I. said, “Did yourse gu 
ever hear of long division?” 

Statistics show there are three classe 
of coeds—the intellectual, the beautiful 
and the majority. 

Two be-bops while traveling in Rus 
sia, saw a guy being flogged in a publ 
square. 

“T don’t dig the beat,” said one, “bu 
that sure is a crazy drum.” 

Two old ladies were enjoying th 
music in the park. “I think it’s a Mint 
et from Mignon.” one said. 

“T thought it was a waltz from 
Faust,” said the other. 

The first went over to what sh 
thought was the board announcing th 
numbers. 

“We're both wrong,” she said whet 
she got back, “It’s a Refrain from Spit 
ting.” 

He was a rather undersized freshmat 
at his first college dance, but despit 
his smallness and bashfulness he wa 
sure of himself in his own way. Hi 
walked over to a beautiful and over 
sophisticated girl and said, ““Pardon me 
Miss, but may I have this dance?” — 

She looked down at his small siz 
and lack of fraternity pin and_ said 
“T’m sorry, but I never dance with : 
child!” 

The freshman bowed deeply ane 
said, “Oh I’m sorry, I didn’t know you 
condition.” 

U. of I.! What a football team! 
What an attack!!! Even their breath i 
offensive. 

a 

A woman is getting older when sh 
begins to worry more about how he 
shoes fit than her sweater. < 

Now go back and read the rest 0 
the magazine! 
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From research to finished product— 


Photography works with the engineer 


Photoelastic stress analysis helps the design engineer 
Sparks fly as the plant photographer pinpoint areas requiring extra strength. 
records a grinding technique for study. 


‘Today photography plays many important roles in 
industry. It speeds engineering and production pro- 
cedures. It trains and teaches. It sells. In whatever 
work you do, you will find photography will play a 
part in improving products, aiding quality controls 
and increasing business. 


Careers with Kodak 


With photography and photographic processes becoming 
increasingly important in the business and industry of 
tomorrow, there are new and challenging opportunities at 
Kodak in research, engineering, electronics, design and 
production. 

If you are looking for such an interesting opportunity, 
write for information about careers with Kodak. Address: 


Giant machines produce a flow of photo-exact engi- Business and Technical Personnel Dept., Eastman Kodak 


neering drawings—save countless hours of drafting Company, Rochester 4, N.Y 
time. ; a2) ia 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


Color transparencies on 
the production line aid 
operators in assembly 
operations—save time 
and reduce errors. 


Q. 


A. 
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Mr. Savage, should young engineers 
join professional engineering socie- 
ties? 


By all means. Once engineers 
have graduated from college 
they are immediately “on the 
outside looking in,” so to speak, 
of a new social circle to which 
they must earn their right to be- 
long. Joining a professional or 
technical society represents a 
good entree. 


How do these societies help young 
engineers? 


The members of these societies 
—mature, knowledgeable men— 
have an obligation to instruct 
those who follow after them. 
Engineers and scientists—as pro- 
fessional people—are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ- 
ing young engineers. 


Specifically, what benefits accrue 
from belonging to these groups? 


. There are many. For the young 


engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien- 
tists and engineers. Most impor- 
tant, however, technical societies 
enable young engineers to learn 
of ‘work crucial to their own. 
These organizations are a prime 
source of ideas— meeting col- 
leagues and talking with them, 
reading reports, attending meet- 
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso- 
ciates and organizations gener- 
ally heads the list of his aspira- 
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 


One of a series* 


Interview with General Electric’s 


Charles F. Savage 


Consultant—Engineering Professional Relations 


How Professional Societies 


Help Develop Young Engineers 


Q. 


A. 
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What contribution is the young en- 
gineer expected to make as an ac- 
tive member of technical and pro- 
fessional societies? 


First of all, he should become 
active in helping promote the 
objectives of a society by prepar- 
ing and presenting timely, well- 
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop- 
ment is a. continuous process, 
starting prior to entering col- 
lege and progressing beyond 
retirement. Professional aspira- 
tions may change but learning 
covers a person’s entire life span. 
And, of course, there are dues to 
be paid. The amount is grad- 
uated in terms of professional 
stature gained and should al- 
ways be considered as a personal 
investment in his future. 


How do you go about joining pro- 
fessional groups? 


While still in school, join student 
chapters of societies right on 
campus. Once an.engineer is out 
working in industry, he should 
contact local chapters of techni- 
cal and professional societies, or 
find out about them from fellow 
engineers. 


Does General Electric encourage par- 
ticipation in technical and _ profes- 
sional societies? 


It certainly does. General Elec- 
tric progress is built upon cre- 
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in- 
centive to yield these results. 
One way to get ideas is to en- 


courage employees to join pro- 
fessional societies. Why? Because 
General Electric shares in recog- 
nition accorded any of its indi- 
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can’t 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 


Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re- 
sponsible offices, serve on work- 
ing committees and handle im- 
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 


These general observations em- 
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem- 
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 


Mr. Savage has copies of the booklet 
“Your First 5 Years” published by 
the Engineers’ Council for Profes- 
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
SIM WZ 


*LOOK FOR other interviews dis- 
cussing: Salary ® Why Companies 


have Training Programs @ How to 
Get the Job You Want. 
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